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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the degree of 
integration of a semiconductor device by restricting the 
horizontal growth of an epitaxial layer. 
SOLUTION: In a semiconductor device, an element 
isolation insulating film 14 constituted in an STI 
structure is arranged between two MOSFETs. The 
surface of the insulating film 14 is substantially equal to 
that of a silicon substrate 11. On the insulating film 14, a 
stopper insulating film 35, having a width which is equal 
to or narrower than that of the insulating film 14, is 
arranged. Each MOSFET has an elevated source/drain 
structure, and the surfaces of epitaxial layers 21 and 29 
which function as source/drain regions are positioned 
higher than the channel of each MOSFET. When the 
epitaxial layers 21 and 29 are selectively grown, the 
horizontal growth of the layers 21 and 29 is restricted by 
the stopper insulating film 35 which works as a wall. 
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(57) [fgSSj) • 16,, 35 

[S?&^ISJ 2 0©MOSFET©f^Ctt, STIfif 

1 4co*ffitt, ->'J3>SS1 lcDSMfC^MWtC^L 
If*. *^#J1I6*«1 4±Ktt, JK^RHfiftR 1 4 C!> 

S3 5**12^*15. &MOSFETI1 

lttbT««g-r^Xf^^->^;U«2 1 , 2 9©SiB 

1 , 2 9lt Xh-^l6iSS3 5rtSg{Cfrt>T#$#fo© 




1 

MI SFETt. i»IBJBia^JB2MI SFETii^ 
ffiEft 1 RtfSf? 2MISFETI1 V-7,/ H U-f >^ 

ttEX^BH&WRiKtt. ttEX?£MtlMMt4>M£t 
T©*s£:W-f £7. hv/^*^R*<EHSttT^ 

2 J AftE* h ? /^l&MlOWtftlMEiR^BI 

SATE* h y/t«iK©±lB*r©K<S3j«, ME*** 

it5£R±T&-5 £ t *4*«fr*BI*5| l feSc©#3S#: 
SS. 

[ffifjfc^i 3 J MIBX h /ffSiBN© W#WES?#lti 
*6»IBI©«S«fc 0 felK < , t& B¥«#*«©*ffi*» S WE 
7 hyAtt6»tt©±ffi*Tr©«3HiWE¥*#**© 

Sffi^6Mffiy-7/KH >mnE©s®*-r©^$ 
t* »4, h + x^t' «au xtt. mmm^Fftmmm 

[I»*^4] *^M±l:«^n4M] SFET 

t, mem i s FET^momtsm^mmmmt^m 

WEfc^fMMWR-tfctt, WE3RT»f5tteSBg**S(rE 
M I SFETi&101tfIiJ:t)fc£^»iITiEM I 

sFET&&owtsxhyrtif&mmt><mwzti. max 

iEMI SFETOV-Vh'K>«i^¥ 
l*I*«ifc2tl, ltEX?#tt*&*K-t©li(rE¥*tt 

[fflf*H5] iEM I S FET©y-h«SAW5 

^ftTte, WET. h ynmmmifiikBM isfet&s 

0fflO^S©*S«, |frEX?#MM&ftR#<1HrEM I S F 
ET£®Offltf«@ffl©'leK!IS!tfjK:*&L<, MEM I S 
F ET©y- h««*»»i^**lSUr2K*-rs*l«iITtt. 
ttE^hyAttftlMWWEMI S FET£I&9HfrS5ffl 
©«tt, MEJR^AMMMWWEM ISFET^KD 
Btf«Sffl©*SJ: 0 "blt^C t*»«t-r*«l*3l4E« 
©¥Jg#gS. 

WE* ; T : »«Hft«BI©«J:Ot)*V»***U, WE*? 
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fflEJB 1 Rtf £ 2 SjS^SHgiMtf ICME7 h n^tl 
±S»< ME* : F#«tt««±K»£Sn**i**Mi 
t, 

flftEJB 1 i^FM^±©lftE¥S#llfc^fi££tt, 7-7. 
/ H >M*©£iB©--a(^E*?&IRI6ftK<ctt 
ttT'SSSlMI SFETi, 

ME»2*^fw±©wE¥*<wifc#j*sn, v-x 
io «rr *jb2mi sFETtt*flir*itti**fr* 

[tt*9l 7 ] *9E¥S*»«©*il^ S jfflET. h » A 
«iS:ag©±EST©iS5SHtaaE*»«:S«©SH^6 
ME¥#»Jf©^SST©^$T' H + XST' 

(fib, x\t. mzm^ftsmmmony vm^mu 

«R**l/Tt>5 Z. £ t»« 6 Ett©¥*# 

n-2.d<hS:!f#ai:-r-5if*^l , 4Sl/t6©^ftl*l 
3BKE«©*8I#«E«. 

[gfjR^9] **<*S*±K:#J*Sn*Jlii;»:tf»2 
MI S FETt, iE^lSU!I2MI SFET&iH 

iEIia^2MI SFETtt, V— X/h'^-OSg 

ttoxffi^mE^w^atfiroatffijcjBjsans^Y*^ 
<fc 0 fc&^&BlcEfiSn-Sxi^— h* • 7-7/ 

so fflEX?#REJ6MR±fc:tt. MEIlMi2MISF 
ET©V-X/KL^'f>^l|Et^.g)t*{C, MTEJS1S 
tf|g2MI SFETSrm^W»C^-r^*^#^*^fi£ 

im-atm i o ] ¥w#*«i*g»cEiiaft*jB 1 
mes i stfig 2 ^^^©r^fc^an^^^si^ 

MES 1 St/i 2 KlftE*?#ltl6*fll 

10 fWEfl!l*^«±©l»E¥*{*»fc»J*Sn*JBlM 
I S FETt, 

tEl 2 ^^«^±©ttE¥^BtCjgfi£$tl^>^ 2 M 
I S FET<h£{§A. 

I5ES1S^2M1 SFET©V-^/KK>« 
tt, 1»E* ; f'»*l6««±©l»E4| s i»flcJlTStr»»ClS^' 

[tt*£ 1 1 ) ME¥i*4««©«iBd:l»E*^#* 

<E>I&>JfcBl. 4, 6, 9&tfl (XD^-ftlfrimiZiZM 
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mxm 1 2 ] ¥-m#mm.±izBi$.iEtizm i icwm 

2MISFETi, MfB^I 1 Jklfiffc 2MI SFET$:1 

f5.mzft%ttz> s t i mmnmirftmtmmt&ffiz., 

flJie?gi;&tfJfl2M I SFETH V-7/KW>ffi 

^©»®^atri2*^a«©«® \zm&2 ft * 

^K^^gS«6^IK©x-> liS**<!S:tt<E> ft, M 
E«*rtfctt, ifflfESg 1 &tflf§ 2 M I SFETeoy-7. 

[■ra* 1 3 ] *m&&m\*a,z&wtsnz>m 1 scam, 
tt**«-r* s t i m^om^»m&mt, 

MtSSlMI SFETt, 

tnf 2MI S FETii$:mffiTZ>Z.t$:<&mii-rz> 
[0 0 0 1] 

( elevated source/drain ) tSieSr^t" -SM I SFE 
[0 0 0 2] 

minimi ( i ) fie*, misfet i-mz 

11 MOSFET) «>ttlBlft]±«:BWiUT\ lr>totf>« 
3>S«03^S (MOSFETWf+^W «t0t>K^ 

[0 0 0 3] 05 411 IU^-f^ h* • V— X/KU 
£r *Tf £ M O S F E T j&» £ 8f/& $ ft* fiEJfc© c 
MOS««lsliSS:*LT^. 

[0 0 0 4] *«fl->U3>»«l 1 rtfctt, pg^i 
/MH*1 2&tfn3!'?x;M«iSlU 3*»*sn«. ->U 
3>Sfllti nSTSotti, XIJp^^Tfc 
<k^. p^x;U«l*£l 2 tngf^x^SUtl 3<Dffl\Z 
11 ST I (shallow trenchi sola t ion) 4tfie©5i?^# 

[0 0 0 5] :iT, y'j3>Ml 1 ©3?®<h?i?T# 



4 

mm 1 4 CE>Stffi$:->iJ a>fi&l 1 rogtcSK-gtSii-a-l 
11 WAB. i/'JnylSl 1 Rtf&?ftmtm® 1 4 

[0 0 0 6] pS5iJHil2±l;ll n9=-fr*;US! 
MOSFETj&»»jS3ft*. 
[0 0 0 7] BP*,, piDiMtnifclt y'JP 

'Ja>^ <y-h««) 1 6*«»j*Sft*. *'Jy'j3 

17AWSn5. tJ? U -> 'J 3 >K 1 6 OffiSStC 

11 09* «, S"J3>«M (Mai&ftBt) 18*«»j* 

[0 0 0 8] pI^xMISl 2rtfc»l niV-X/ 
FH>t«l 9Stfrov-^/l«W>I«l 9 J; 
0=biSt§S<Dn^x^>;x>->3 ><S*iK2 o*«»*sn 
5. BP*. . V — K U"f >£g*£ 1911 # 'J ->>JJ> 
II 6<DMffl©pS^i;P«ai 2l*llcMSn, ni 
20 X^*^>-> 3 >®«E2 011 ->ij3>g«18 0l 
TOpS^x-O^HSl 2l*Ucjgfig$n-5. 

[0 0 0 9] i>Un>SSl l (V— */KU-f >*« 
19) ±lcll lH^*->tJ«2 1 ^ilKfiDlC^EKS 

ns. xtf^=^->^;^2 in ->'jn>gtsii (y 

-VHK>I819) tlwUfH;:, *jSgS->'J zi>^ 
-VHK>S«1 9©— gBt&^Tl^-S. 

[ooio] xe^-x^m (y-7/HK>« 
HE) 2 lJtlcll iSgJ^M->'J-y--f h*S (?>^f 
30 >->Uif-f HI, 3^>-> 'JIM Kitted) 2 2tJ^J5E 

$ft*. w»jst*jR5/ij-y-f K12 211 # 

'J->'J3>I (y— HUM) 1 6±lCj£/££ftT^7S:^ 

it) . 

[0 0 11] na!">x;MH*l 3±£»1. pft**a 
MO S F E TTJJJgj&Sft*. 
[0 0 12] BPfe. nlJ^x^^cl 3±1CH ->U3 

>»<ffc«l (y- mumr) 2 3 ar^«Ki*«tr# 'J -> 
40 »J 3 >M (y- hUffi) 2 4 rt«»jfcS n*. # u -> u 3 
>K2 4±tCtt, MAif. # 'J 5/ >J 3 >« 2 4 *J0X-r 

2 5 75^^$ft*„ #'J->'Jn>8»2 4Wffl!l|glC 

13, 0J/U1 y'j3>MK (MSIfiltBI) 2 6*^l« 
$ft*. 

[0 0 13] nMOx-JUmmi 3rtlC«. p!gy-7./ 
>®*Hc2 TR^CCOy-X/HW-f >«1^2 7 J; 
t) ; b<g;jgS©p^X^XT->->3>M^c2 8*»»«Sft 
S. BP^, y-X/KH>i«2 7(l #'J->Up> 
50 ^2 4©[^ffliJ©n^^x;UMi|)cl 3 |*IlC}gfi£$ft, 
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Xi77.x>->3 8tt. ->'Ja>gfti2 6©I 

T©n3J?xJl41tiU 3 ftlzmtfLZtlZ. 
[0 0 14] ->ijD>a«ll (V-X/h'KXSi 

2 7) ±lCtt. It^*vtJH2 9*«S«?«JtCPfi£$ 
n-5o Ik'?*->tJH2 9li ->'J3>S«1 1 (V 

S>t8EE2*i. fro. p?g©^ii$^£^Tir>*£:©. V 
-X/ h* U-f >fg*£ 2 7 ©— gB£&oTV>*. 

[0 0 15] Xfcf:$>^->*;M! (V-VKH>ffi 
tt) 2 9±lCtt. U -iM FM &>#7>7- 10 

>->'JtM KB, ^*>->UlM FHtt£) 30« 
$n^>. #0UTtt. S' 'J iM KB 3 0 tt. * 

•J->U3>§i <y-h««) 2 4±lC«J5KS*XT^fc^ 
tf. ->U3>IMtflt ('IrtyTlfcW 2 5«r»*U 
#'J3/U3>M2 4±K»jSLTt>J:v» (It 'J U*-f Ftt 
jfi) . 

[0 0 1 6] JfHS8i»IBl3 1 tt. nf + WlMOSh 

tc^-5J;3<cbT-> , Jn>S«l l±tc^fig^n-5. € 
Mt6*K3m:. 0y*.tt\ ^U3>ttfl:l«3^6«J«*tl 20 

- f«®) i 6 2&^jSi»^JR-> u -y-f ks 2 2 {cjt-r 

[0 0 17] **1£*m UiJ-r F 

&£) ^7^3 2 a, 32b 

tt. 3>^i7 F*— frftizMtb&tznz. £&, i2^3 
3a, 3 3bll m&M&$*m3 1 ±»CJgj«*tl., -e©— 
Sfljtt. n>^i/ K^7^3 2 a. 3 2 bk:f£^£n£>. 

[0018] gr B i^8M3 i±ictt. m&3 3 

a, 3 3 b$:g-5«fc-5^/1->->^— >a >Bi3 4^fi£ 30 

s«j*sn*. 

[0 0 19] #fc. ±5C©CMOS*«liIB©Hjfi*ffi 

[0 0 2 0] ST. H5 5K*TJ:3K. «*tf, ^ 
A > U n 1 1 (C S T 1 j&©*?#R||&ftffi 1 

4£J£f£T£. 

[0021] m^nmmm 1 4 tt. enAtt. v- u 3 > 

3 >&<k8I£:^fiEL&&. CMP (chemical mechanica 
1 polishing) T>'ij3>KftBlfiW*X^Xy5 1 >5 r 
T £ d £ IC J; 0 J£/££ns„ 

[0 0 2 2] -> 'J 3 >g<t8itt, CMP^Xh-yAi 
LTttttU CMPIgaWttTUfcttCttSatl*. 

[0 0 2 3] &*5. *?&IB|&ftlK 1 4 ©SH£ v- U 3 
>S«l l©SMfc«[*allL-<T^fcse){ctt. tt*«. 

c m p b# tc -> 'j 3 >mtm&*-rt—x. v >iffZ> 
a\ xtt c m p mzftiv^m-? -> >j 3 * e> k 
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[0 0 2 4] &\Z, mS 6tC*TJ:-5«C. 0iJAtt\ -I"* 
>&A*£l-J;9. ->'Jn>S1gl lrtlcpSJTiHE^S-l' 
t^AltpI'JxJl'ilEl fro, ->'J 

3>8«1 l^lCn^^JiE^Sr-f ^->aAUTnlS^x 
;MRtti 3£j£££-f-5>. d©«&. fllAtf, S&KfliiiifcJ: 

'J3>&{fclHi (y-M6ftK) 15. 2 3 Sri^T*. 
[0 0 2 5] WAtt. CVDffiSrffl^T. 3g^#l8tl&tt 
BUI 4±SU:->'JrJ>^{kBil 5, 2 3 ±tC^*E!Kl<&^ 
A»«# U -> U a >M 1 6 . 2 4 £ Jgfi£T5. tt»*T. #J 
*.tt, C VDSslCfc 9. ^'J->'Jr]>8gl 6, 2 4±JC 
->U3>&ffcit (**<v^IHfcJBi) 17, 2 5^Mt 

;r©&, pep <^jttfc*jia) £ffn. ->i>3> 

SMfcISi 17,2 5 ±K8?je©/t* — >*#T4 U'V'X F 

[0 0 2 6] CWVyXUm^CLT, RIElC 
<tD, v 'J 3 >KYt^ 1 7 , 2 5 SrXy^^T-S. CI 
©*&. US?*hBttt. fiMStl-S. v'j3>g?{fc 
Si 17. 2 5$:-7^i7lCbT. R I E {C<t 0 . # U -> »J 
3>JI16, 2 4*l75 : >m. ^-©^*. #'J-> 
'J3>ail6, 2 4^^5MOSFEW-MI 

[0 0 2 7] C©«, ->'j3>K'fb^l 7, 2 511 i 
*LT=b. Xttl^*L7S<Tt>«tl^i. *^JTtt. ->'J3 
>S«17, 2 5tt. ^©S*1LT*< CliitCT 
-5. 

[0 0 2 8] Sfc, -ft>aAte^ffl^T. #'Jy'Ja 
>^ (y-ht8S) 1 6*-7^.^(c:UT. t^y^-f 
XCckC. pI^iMil 2fil:niTM«lHt> 
SATS. ^-©^. pS^xJ^nrtCti, *£< 
*^<£JS^©nS3F*ls#)ffi«, EP-fe. n^xi77.5 i >-> 
3 >fig*iE2 Od^^^n^). 

[0 0 2 9] PHHtc. -l-t^Aa^fflUT, #'J->'J 
3>fi» (y*-hm@) 2 4S:V7.^tC:LT. 

>aAt5. ^-©^, nMV^frmWl 3rt(Ctt. a 

< a^(ssss© p mTW®>m&. ip^. p^x^t.t : -> 
->3>^2 8&Mi&-£nz>. 

[0 0 3 0] Cl©^. HftKftSfr^i. #'J->«J3>BI 

(y-hmm) ie, 2 4^>mm\z^^zi>m<tm^m 

fi£T-S. 

[0 0 3 1 ] CVDffitCiO. *T»!S6 

$60^ 1 4 *«±©^j»fc. # 'J -> U 3 >Ji 

(y-hlS®) 16. 2 4*^lcg-5J;-5^v->j3> 
^18. 2 6 5Mf^ S^:. RIElCiO. v 
U3>g<kHl8, 2 6&Iy5 : >^L, :cDyU3> 
S^tflMl8. 2 6$#'J->'J3>I1 6, 2 4 0111© 

[0 0 3 2] Cl©^, #'J->'J3>K-1 6, 2 4©PHRiJ 
©->U3>^ftBIl 5, 2 3£iSl> ->'J3>»*1 
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1. BP*>. nm*i7*T>~>3 >««2 0SttKp?Sxi7 
Xr»3 >«gH!c2 8 £@fii 
[0 0 3 3] i>I(C. 0 5 7lC^-r«t-5tC. iMtfUtf** 

3>^HE2 0 (->'jzi>ai£i i) ±icitf**->-wi/ 

C, fiJ#ttiblcm:ofep^Xi7 7.T->->3>^2 8 
(->'jn>S«i l) ±trxH^^->^ji,® OUttA^ 

[0 0 3 4] fcfc, SiRxbr**->WU/j)ofii£<>:te. B to 

[0 0 3 5] ^fllTtt. # >J 5/ 'J 3 1 6 , 24 ±(C 
tt-> U 3 >gtffcK 17,25 # "J "> 'J 

3>Bll 6. 2 4±ClW*i/t;HttlS*biS;^. 
U*»U '>V=i>ffltmi 7, 2 5£T-*R$5feLT*5< 

i 6. 2 4±i: wj ->'j 3>xt;^+yt;n* { iss 

[0 0 3 6] ^C. 12 5 8tC*-fJ:p»C, -f*>aAte 
V>T. #'J->'Ja>I16 'J 3 1 8 

Htl 2(*g2SSc^Xtf^^->^;US2 1 rtfcnffl:F*Eflfe*-f 

3 >K 2 4 Rtf-> 'J 3 >f ftl 2 6 5 TXi- 1; LT, ± 
^7 77-f>l:J:tl, nM'yx.JUmm.l Srt&tflb:* 

[OO3 7]f0gS- pffl£:rJH*«l 2rtS:OCXfcf 
^*i>^;UJI2 1 rtlCte, n^X^X^>->3 >M*s£2 30 
0 ±0 "bSKrt^fc»aE©^M«3«l*£, BP*>. nly- 

F»gS^xtf^^->^;u^2 9F*gtcte. pgyx^x^>-> 

3 >^ 2 8io ^-^n «a<o7»e«ii«i«. bp 

[0 0 3 8] ^JAfcf. CVD^ICiO, If^ 

•>tM2i, 2 9±^ty>"Jn>a«i i«)ii± 

c:©^. 7x-;u (faxsg) *ff-5t. xtf^^-> 
t;H2 1, 2 9rt©->'Jn>,>:^gi^^Hi^k^ 40 

It!3' + yt;H2 1. 2 9 © ±gBlCii5iL&&M 
-> l JU--f KI2 2, 3 0;Wg/££*l3„ 

[0039] ;r©&, *R^©;sia^jg^^*sn 
£. 

[0 0 4 0] CCT, #U->ij3>BS <y— h*» 1 
6. 2 4±©v-'Ja>gHfcflIl 7, 2 5£^«6f&*LT 
*5<«-&tCtt. 7X-;|/B?{C. *'J ->'Ja>8il 6, 2 

4 taifcj££JRBt!Wt*R* U #<J->'J3>K16, 

(U-'JIM K«jB) . so 
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[0 04 1] 05 9tC^-r<fc-plC. eflAtf. CV 

D^ICtO, ^U3l>S«l l±4>£#:&Ji|lt»fiJtBl3 

v>t, mratmm 3 1 t# >j -> u 3 >jg 1 6 tea 

[0 0 4 2] Sfc, #J*.tf, CVDRtfCMPSffSffl 

2 a, 3 2bSMt?>. ;:©», ■IRMAMI3 lJilc 
E*S3 3a. 3 3bS»)Jt4. ASK. CV 
D»ICJ;0. JMQI&1MR3 1 ±K. /ty S/-*— S'a >« 

3 4£JBJ$T£. 

[0 0 4 3] £JUt©ISKJ:0. iK-fvH-y- 
7./ K U-f >**iSS*-rSMO SFETa>6i)«Sn4 

cMos*a®ttA«^jaE-r*. 

[0 0 4 4] ^Ic. IK-t^ K • V-VFW > 

[0 0 4 5] 06 0«, II";- 7-y h* • y^VKI/ 
-f >#liS«:WUfcU@fir©MO S F ET©^ii$r*LT 
V^-So 06 1H iK-f? K • 7-X/KK >I8 

[0 0 4 6] 0 6 0 JC^Tck 5 tC, ISCMOSFET 

HH>**1 9±KHttJStt©->UlM KB 2 2:Wft$ 

^ns. c:©->u-y--f K12 2 fa. y-x/Kw>i 

« (y'j3>S® 1 9 tWMAt*JRBlOfl;*S«:fc:«k 

tt, V— */Kl"f>«« 1 9 1*3 K»J5£ 

[0 0 4 7] b*»U ->UtM* KS2 2^y-X/Hl/ 
-f >®«1 9F*3fCjtAlxiB£'-5«!:. •>'J*-fKl2 2)5« 

[0 0 4 8] ioT, MCMOS FETtli, V— 7. 
/HK>IWl908SxJ 1 (^^^JU (SffiS 
S) A^^^-ffiST©8gStx j 2IC«LV>) S:A#< 
IS^L (fi»JA«, xj=0. 15-0. 1 Mm) , v'J 
■y--f HS2 2©jiA(Cj;^»J-^m8it J ^Wffi'FS^K^ 

[0 0 4 9] V— 7./h'W-r>®HKl 9©i£ 

$xj i^s<4D. 

^ig<f^c:tlcj;0>'3 - h ^JUSSSSrffllfiJ-r % 
ZttfT'ZZtf, SB. MOSFET©Bgfil*<iiS<^-p 

[0 0 5 0] CltlfC^L. 06 1 JC^-r«tplC. IK 
-X-^ K • y-7./KU-r>mig^Wr^MOSFET 

Ttt. it:^+->t;i'i2it)y-x/FK>iii 

9©-g6<hUT^Sg-r-Sfe«6. y-7./KK >«1|£© 
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Kxj 1 <T#S. Z.<Dtztb, i/Wf 

h m 2 2 k «t u - ? *at-*>»flE3F a & t* © hb s ax 

[oo5i] (Sfcats) *» sarins 

*tw3§hsx j 2«. y-VFH >m®<om2x j 

[0052] Jfcfc. MOSF E TCD^±#ft©i£MtCO 

[0 0 5 3 ] 136 2 »r^-r<k-5tC, M^MOSFET 10 
9x;HMK1 2 ty-VFW>i«l 9 cd 
H®fi$m. V— */ h* U-f 1 9 < T 

-5, IP*,, ■y-x.fl^^l 2ty-VKH>**l 9 
©»^*ffi<Dffi«*/h* < -T-S £ <h K «fc 

[0 0 5 4] b*>U V-^/Hl/-f>i«19±l: 

[0 0 5 5] ^tltC^fU El 6 3 ICtkTJ: 5 t£. IK 20 
—=rv H • / K H >^i*Wt^MO S F E T 

tt. *^#IMU 4J:®lW + ->tJH2 litClStt 

n>»«l ll*30V-^/h'W>ffi«l 9£/h£<-r 
•5. int., Cx^fcHSl 2iV-7/KW>ffi«l 9 

[0 0 5 6] (2) SBfe. Xf^v^Mf fitCM I 
SFET (— (Kfcte, MOSFET) £J£jdcU MIS 30 
F ET©tt^[6]±^fi£-r^Mig^^^tlT^?>. 

[0 0 5 7] E16 4«. xtf^S'-WWirttcJBfifcsn 

fcMO S F E T^£,J8J5££ ft-SSE&CD C MO S IRfg|5]S§ 

[0 0 5 8] HMS»5''J:3>*Sl l-tfCte. + 
yt;H2 1, 2 9«W$ft5. Xf^ + yt;H2 

i, 2 9ii y'ja>i«i i tmmiz. mstr B ->U3 
yjwi 2 i incite, pi^ijmti 2*«^n, -> 

•J 3>S« l l WSy:xt^+v't)H2 9|*ifcH n <o 
[0 0 5 9] ->U3>Iil lte, nMTfeoTfe. X 

i 3 ©mic»4, s t i m&<Dm?#Mm®m 1 4 

*^fiS;^n^„ ->U3>S1S1 lO«BBi*^HIIftl» 

[0 0 6 0] p^9x;USS*£l 2±fctt. n^*;us! 
MOSFET^M^n*. 

[0 0 6 1 ] IP*,, pffl*xJHH«l 2±tC«. ->U=I 
>K<t« <y-MMM*> 1 5Xtf**E*n&-£rtr#>J>' so 
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'J3>i (y-hmis) 1 6>w§^$*x.5. ^'Jv"J^ 

>I1 6±(CW:. ffllAtf. *'J->U3>gl 6£flDlT 

1 7#Jg/j£$*l5. *U->'j3>il 6 CDMffitC 

[0 0 6 2] p^^x;Um^El 2rt{C«. nSV-V 

Ku-f >mmi 9Ryfci©v-7./Kw 9* 

0 ! b(£i8gODn^Xi7XT->->3>«i^2 0#^££2ft 
IP*.. y-X/KH>i«19lt #'J->'J3> 
Ml ewpffl'JropM^x^MtiSU 2rt(CPfi£$n. n!> 
X^Xf>ya>®«2 0li ->V3>mtmi 8 Oil 

T©p^C7x;u^i 2(*3(c^fiE$n-5. 

[0 0 6.3] V-X/KW>ffi«19©-SfH 

;i/$c*si 2insy- x/nu-r >mmi 9om-t^-m 
(Dmmrffrz < teztztb. v— h u-r i 9 tc 

#St*6&Bll 4±0DXtf^^->^;i/B2 1 *>7-J*/h' 

[0 0 6 4] ngy-y-x^ggigu 3±Kte. p?**;hj 

MOSFETioSMSn^. 
[0 0 6 5] IP*.. nl>)iM%l 3±fc«, ->Un 

>SI2 4-ttCte. jH'J'>'j3>R2 4*lPIt 

i7 1 ft * -> ij n >&{fcBI TTSMbR) 

2 5*«^$tl^>. ^fc. #U ->'j3>flI2 4 WfiiJMtC 
«. ->Ua>a<fcK (ASIUKK) 2 6**J^jeS; 

[0 0 6 6] nl^iJ^l 3rttC«. pSV-7/ 
KI/-f>M2 TRtfCCOV-X/KW-f >®*lt2 7«fc 
0 fci£jg^©p^X^X^>->3 >m^E2 8HfiMfiL2n 
IPt, V-X/FW>fi*2 7ll #Uv'»JrJ> 
12 4<DmM<OnmOx.)l>fc1$.\ 3F»3tCjgfiK$tl. pIS 
X^7.^>->3 >M®,2 8«. ->U3>S«2 6C0iS 
TCDn^^x;^J?£l 3l*l(CjgfiE$n^>. 

[0 0 6 7] V— ^/KU"f>««2 7O/SSC0-S6 

S^x;^^cl 3ipS!V— */KU"f >^«2 7C0» 

*£2 7(C*3lt-5^±^fiSr/h^<T^-5. 

gS^Sil 4±<DXbf^^->^;P)12 9 *>V-^/Hl/ 

[0 0 6 8] If B 1ffili3 1li, n?t^SMOSh 
7>vX^Stfpft^MMOS h7>-^^^i 
(Cffio«t5ICL.T->'Jn>S«l l±JC^^tl-S. Jl 
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BMI6JHK3 lizit. 9iA.it. ^ >m (y 

i es^nsv-vKH >mmi 9\zm 

[0 0 6 9] igSttfcfiN- (^jr, BMj<WfeK5''JtM' H 
ftif) *>6»rt*n43>*i'hy5i'3 2a. 3 2b 

3 a, 3 3 bit JINI&*fl 3 1 ±fCJB5J5£2n, 
««. 3>^^hy7^32a, 3 2bt»*Sn*. 
[0 0 7 0] JBm£IHDt3 l±£tt. WAtf, S^3 3 
a. 3 3 bSiaiP^y ^3>IK3 4#t»J« io 

[0 0 7 1] JfclC, ±»©CMOSJIl«!Iltt©HiB3E»tt 

[0072] *?\ m6 5»c*-r«fcpi^, maix. m& 

S^'J^ISl IrtlCST I ffijB0K?#NMefKR l 

[0 0 7 3] *?£-NI*eiMl 1 4 «, 08 ittt, v 'J a > 
&itm*TXt7 \z ITy'J a >SSl: h U->^£jgj£ 

3>Rfl;gtfc»|fcL;fc«,. CMPTi"j3.>KMSi 

a&tfx ? > y-r -s c: <t tc «k o $ n-s . 

[0 0 7 4] ->'j3>gffcJIH CMPS?07h7ni; 
[0 0 7 5] 31^ #81*68:83 1 4 <Dmm&~> 'J a 

A\ Xi*CMPmzM<Z>Jj8kTi>' , J =i>M1tWi$:2 *>iZ 
Xy^^-ftltfJ;^, 

[0 0 7 6]^lc. 0 6 6 Jc^-tJ:^;:, MlRxtf^^ 30 

\d2*i/T)Vm (W 8 ->U3>I) 2 1, 2 9£Jgfi£ 

J; O. *T#M&U( 1 4 

±icxe^^->^;^Srfi£g^ia-rtc:. yyn>Mi 

1 ±©^Kxtr;**->^;i,Ji£$g£tH£c<h#T*£ 

[0 0 7 7]{&U lW + ->tJH2 1, 2 911 « 

^fatcfc/iEfi-r fi&MKte, xhf^^->-^;i/Jl 

2 1. 2 911 *?#REI64MK1 4 ±K =bjgj££*a.2>. 40 
[0 0 7 8] XiZ. 7tC*-rJ:'5{C. #J;U4\ -fsj- 

;HI2 i rti; p ^Me*-f t >sa it p 

mi 2£ffi5j£U rf>^, i"J=i>mW.l lft&tfxt:^ 

;HR«1 2.kAtfnS9xjHI(*l 3±K->U3>&ffc; 
M (y-h«flS«) 15, 2 3£#j«'r*. 
[0 0 7 9] MA CVDtttiUT. 50 
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i§f£*&l§Bi 1 4 ±£ -> U 3 >K{k8S 15. 23 ±(C?FM 
U -> 'J 3 >M 1 6 . 2 4 Jftl* 
T. «Atf. CVDi£fc«kD, *'J->'j3>Bai 6. 2 
4 Jtfc -> >J 3 >RfcR + y ygHfcEl) 17. 25* 
BAT*. Z\<D'&. PEP <?XttS9X8) feffv*. v 
'J3>iftil7, 2 5±(C3tSO/^->S:WT-5U 

[0 0 8 0] Z\<OVi?7shWk^Xi7\Z\^X. R I EK 
«fcO. 5"j3>«fc«17, 2 5*Jy?>m. CI 

117, 2 5S:-77.i7tCbT. R I EKcfcO. #U->U 
3>§|16, 2 4i£l7f>m. #U5/ 
U3>Jgl6, 2 4A^&4MOSFETCir-MI 

[0 0 8 1 ] -f *>ftAffi*fflt>T. iH'Jy'JJ 

>BSt <y— 1 6 <&"77.^ICLT, t^777-T 

>l:±0, pI^iM^l 2F«3tcnS?Fi|fE^ : £-1'^-> 
SATS. pI5iM*12ftl:H iS< 

»OfiUE0na?K«m. HI'S. n|l?7r>y 

[0 0 8 2] n«C. -ft^aA^ffl^T, Jl?'JvU 
3>I£ (¥— hmW 2 4 Sr-77.i7{CUT. t^777 
-f >ICiO. ni9iASSl 3F«3tCpffl5F>E«bS:'f * 

>ttA-r-5. ^©&s, n&vx.jmmi 3 f^*c«. « 

->3 >^*Ut2 8*^J5K$n-5. 
[0 0 8 3] d©^, S&BHfcSrfi 1 ^ ^'J->'Jr]>Bi 
(y— h«ffi) 16, 2 4<D&mzls»zi>mitm$:M 

[0 0 8 4] MAH CVDSKiD, SR^^K 

*6^BI 1 4 ±&lX3!IT®Jffi±©3>ft:tC, * U -> 'J =1 >m 

(.y—hWm 16, 2 4Sr^ 3 tttffi5J:5&^ , J3> 
2fcfltl8. 2 6 4Mt5. RIEICJ:0, -> 

'J3>iftll8, 2 6$iyf>ifU d©-><ja> 
S^18, 2 6£#'J->U3>ffi|l 6, 2 4©«iJ||© 

[0 0 8 5] d©m> -f *>aAfe*fflV^Ts #'J->'J 
3>I1 eRtfv'U n>g-ft;S||l 8Sr-7Xi7lCbT. -fe 

^->aA-rs. sfc, -r^->ftA&^ffl^x, #u 

> 'J 3 >H 2 4 2£tf -> U n >mtm 2 6 i7 \z u 

T, ^7 7 7^ >(C<fcO, nI-)i;Hai3CpI 
^&^£-'f :*>&A-r-5. 

[ 0 0 8 6 ] ^©*£jH. p^^x^lgEl 2P>HC(1 n 
ISxi7X7 L >->3 >^2 0 J;0fe^<A^li5ilS©^F 

n^i^l 3rtfCH pi^Xi7X^->->3 

>ss^ 2 8 j; k> *>m< ft-o&mmoTpmvom®. ip*.. 

[0 0 8 7] ^tc, 13 6 8 IC^-f J; -5 IZ. mA.it. CV 
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1 PEP&tfX-y ^ 

tfi&m^T, HFa^H3 He* 'J->'J:]>®U 6 Kg 

[0 0 8 8] CVD&tfCMP&*l5£fl! 

2a, 3 2b«)St5. Hrp^^3 1±fC 

13813 3 a, 3 3 b £Jgj£-f-5. g&K, CV 

[0 0 8 9] «±©IgtC<kO, xtf^^WWl 2 
1, 2 9rtJC^^nfcMOS FET75^^$n^>C 

m o s mmms&rf&titt % . 

[0 0 9 0] ^OCMOSSWlHlSSWiftlStJ. H691C 
*-r«t3lC, Iti' + y t;H 2 1 rtlCMOS F E 
M!&2tl2>£#\Z. V-7./K U^(>mmi 9 W-gB# 

2iV-X/t i H>I«l 9©& 

[0 0 9 1] 

fT-S^] ±>£© (1) 2fctf 
( 2 ) tc*-rse^JT-«, tnt*n-> 'J a >S« 1 1 -t 

KjHiRtfKCXfcf^v^Uf 2 1. 2 9#15/«£*a&o 
•>tJH2 1, 2 91*. ->'j3>Sjfil l <D$iWfr*>M 

j3faRzfWiyjmizmis<m.mm'i7-rz>. z.<Drc®. x 

b'^ + ->tJH2 1, 2 911 ^»(lt*6^SMl 4_hlC 
*bmi&-2n&z\£izZf.2>. 30 

[0 0 9 2] CCD*§^ 0 7 0 tC^-Ti -5 tC. M^ttM 
(ill It!^HJH2 1, 2 9<£^J6£-r?)SfrTtt, 

*->t;H2 1, 2 9&Ml&Vltm-?lZ. B ( = A-2 
t) <h&&. {SU til xtf^^JHf 2 1 , 2 9 

^gt^BI 1 4 W*i«t 0 fe^-< &«. 
[0 0 9 3] Vtr> X, H7 1 \zm-f&o\Z, 0U;LH & 

^S^atfitt, Xbf^^->^;UJ12 1 . 2 9©J¥ 40 

EP^> Ik^*yt;H2 1, 2 9 tfgft&a 
II 4±KAD&tflg£ t i&Jtbfcll^ ^^^ft*6 
liUOdbd (a + 2 t) Kt^LT&rtvittt*! 

[0094] sfe. &mw&m?m®<D<iig d^^-> 

M-f^m<Dm=f-^i$.<D^d\1, (c-2t) CRSl/ 
[0 0 9 5] LjS>U xk-^ + ->^;^^^-r-5JffCC» 
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x-tmh\z&t§z%wz>. -3*0, fgdil c©«/Min 
[0 0 9 6] *&, xhf**->-WI//i©j£ftj£«H T 

« n£± ic jg/sr -s x tr * * -> * ;mi ©jss 9 s. t n s •> 
x « ± ic # j«-r -5 x e * * -> * jiwi ©z&ftiig a, 
shafts, s*^** (->>j3>»«©saiis 
m) sg^«Me±tc^-r-5xtr^*v' 

t, m ; f^±»c^/s-r^xtf^^->i';i'g©BESi$s 

[0 0 9 7] C©cfc-5(C. Xf^^->-^;WH©^g3Sg 
©HUTU * ; f»»«*«aai©«aJ:0'b«5<«:ofc 
[0 0 9 8] r©J;pf«c*Sg*I5liS-r*it*tH xtf 

mmmm 1 4 ©*g b ic, $e.tcAb®-7-v ! >$:i8:^b 

T'-y-'f xoti^c ft %> 6 1 . 
[0099] tc, se^wxi/^— 7-v h • y— 

;^rtlCj^J5£$tl^M I SFET*f,i^n5CMO 

s**ia»Ttt, xtf^^->Y;u^35^^t6]Ry;ei^r6] 
mm^±\z'bm&^ii^. 

[0100] z.<Dtzsb. mTftnmmmvmzfcwzm 

xf^^->¥;wewfi!<,gjts©«e.-p#^#itb 
[0101] ctox, ttfjfewx i/^-7" h • y-*/ 

rtlC^fi£$n-5MI SFETd^M^n^CMOSi 

[0102] ±emMjft«flmr'«ft2n 

-f>^jg©MI SFETtIt'^*yt;Hl*3lC^ 
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[0 10 3] 

[gfig|S:^-r-5fe«&W^|&] ±EI 
^ 1 RtffH, 2 M I SFETi, WESg 1 IBlUW, 2 M I S 
BBm 1 Stflg 2 M I SFETI1 H U"f >«* 

o ib&^&mizmwznz^u^-Ty h - y-x/h* 

>t8>fi£*rU MESl^a-IHftlMHifcW:. ffiES 

[0104] WE* h ?/*aiKK©fBtffl(EK?£MItl& 
lififi©*It*SKtotc|s]DT. ttCMMMMKOSBifre 

max h?A«MH)±n*T©*s*. ftijie¥«{*s 

[0105] fJEX h y ASa»SR©i|gat|iaEm^#S«fi 
»«©«J:D , b*<. ME¥SH**«©»«a*&l»E;* 

(a. h+x^t' (fib. xtt. mzm?#Mmmme> 

[0 10 6] *^Bj W ^ft:^M«. *^SS±ICJg 
ElcS^MISFETt, MfBM I S FET^rSfOffltf 

WI5* : f-»«Ma»ll)t*«l»EM I S FET£l5t9ffltr«EB 
<fc 0 "bJ£H«BT1WEM I S FET£B5t9fflir* 

tmrnammtsti, wex h v/tieiMiijwwEM i s f 

ETSrSxtJffltriEBF^::^ fltfEM I S FETC5V- X 

•«««±©llffE*3»#Ji3&»mEV-X/ K U-f >M*£ 

[0 10 7] MEM I SFET©y-bmM#Sil£-5>5 
frTte. fifTEX hyAiftiMSM I S FETSrSxO 
HfrSSffl©i|>Ste, fflESK^MIISIftR^ltlEM I S F E 

T^momts^m(o^zmnmzmL<. b&emisf 

EX h W<l&l*Kftt|ftEM I SFET&^OKtJiQffl© 
«rE*^HIIft»«l3J«WEM ISFETSlOi 

[0 10 8] *%91©¥*#£Btt. ¥aH*»«rtfcB 
±lcEBSn-5X hy/tiSIt. ifEmi&u:m2« 
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JS®©-g|5^mE9il^»gll*6i^BHc^MT-5^ 1MIS 
FETi, WESIS2fc^m«±©11&E¥3l#HtCJefifc3 

mmmizt£M-rz>m2Mi sFETi^ixs. 
[0109] iie^M«o»^iExh7Ai 

ii:BH©±S^ T©^$ H t fttfE¥5S#:SS©«®*^^ 
E^^©«S*T©iS$T' H + X^T' (Ifi 

u xte. wE^^BaaakRoxy^a^siwE^h 

[0 110] *58fB©¥3l<*:£ett, ¥*<*S«±fc» 
lOLcEtl'&Ml TkXf-lfe 2MI SFETt, ffiGffi 1 RtftB 
2MI SFET6W«l:»iT*«f»ll«WBtS 
fit*.. MiBIlS^2MISFETH V-VKk 
-f >M«t©^®*^E¥^<*:S«©^StC}gfr£$n-55 i 
^^JU.tOfeiiSV^gtcES^nSXU^-^^ K • y 
-X/ U-f >fltiI£W U lttES¥#liftftK±£ 
fifESj! 1 Stflfl 2 M I S FET©V-7/HH > 
20 ««t*t*t*»C, MEIB1XVJB2MI SFETS* 

[0 111] *3S9!<!)¥tt#&Btt. ¥«flcSffil*9»CE 
SStl5IlSi;S2^iS!<!: 1 ft3E£i 1 Rtflg 2 31 
^*«©IBlC»J«*n**^»«li(fi«|«t, hUES 1 R 

%¥##It, fttE&l%?«tt±©fflE¥tt#Jllc& 
Mns^lMISFETi, ME»2JtmWW±©i» 
B*»#IC»rt*n4JB2M I SFETttli, ftj 
E^lSi;i2M I SFET©V-VKW>M 
30 tt, ffilES-^gl^^±©fltrE¥^HTSI/MC^^ 

[0 112] ±^©^¥®^SIC*5UT. IfTEXh-y 
/^iSRtt, mrE^^^aKtC«bTX^^>^il 

«©ss£:j»E£?#ttjeitK©SiStt. mmmz-%i 

[0 113] *§£9§©¥5g#£e«tt> ¥59flcS«±tCjg 
«Stl^lMS2MISFETt, BtESfl 1 III 
2MISFET £m5if$»;:#g&-r -5 S T I #?ig©3t^# 
io (WfiUMttfltA, »EJBl2a:^JB2MI SFETtt. 

y-x/ h* u-r >«^©«®7&<ffirE*#**:as©«®»c: 

K . y-^/HU'f >«ifi*#U MESt^frfsff 
«. if2IlR^2MISFETOV-X/KH> 
[0 114] *fg^©¥«(*:^Stt, ¥S*S«l*ltCi3 
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-X/ h* U-f >£tt©j£B©-IVftf|ltlB*?#lKI&lf 18 
KttttTajB 1 M I S F E T t. ffifBSil 2 *^*«±© 

©-»**»e*? »w«e«Kt»«r ** 2 M I S F E 

[0 115] 

[0 116]Illt *£9l4>Bl£tt<!>»&lcHt>« 
*»#BBfejRbTH-6. 
[0 117] :©*i*gi(t CMOS&BlslB&B 

MO S F E 

[0 118] **Sfi->'j3>S«l lrt(C(4. pS!»>x 

2»tfni'?i;n«i 3*«$n5. ->g 

3>I«lllt nffiTfc-sTfc. XttDit*-3lt) 
«fclr». pSj^xJI/figSi 1 2 tnl^iiHtl 3 ©P^IC 
(4, ST I M£®£ : F£ttl&BB 1 4*«*ri5. 3? 
^BttBR 1 4 ©3l®(4. -> U n l l (D^mz 

[0 119] vM<53L)Vm®.l 2±C:(4, n^^^-J^m 
MOS FETj&i^fiKSnft. 

[0120] BP%. pffl!>jc;WB«l 2±tc(4, ->'Jn 
>Bfl:B 1 5 2trPF«W*-&tr# 'J > 

•j ^ >n (y- hmm) 1 6 a*#/dta n^. * u -> g a 
>ri6_lj;:(4. #'jy'ja>n 6$junxf 

n^M^ns. #y->u:3>Ri 6©#JS(c 
(4, B*«, ->'J3>*ft« ($JM*feiiR) l8#fl£$; 
£*aft. 

[0 12 1] p£>«?xJWB*£l 2F*3C:(4. n£>V— X/ 
KU-r>B«l 9Rtf::©V— X/KU-f >6gHU 9 J; 

ft. fin*.. v-x/ku-o^iu 9(4, #'j->un> 

Rl 6©ffi{Hy©p3i?x;i^^l 2fi(C^J&£n, njg 
lWf>->3>I«2 0lt -> U n >^ffcR 1 8 ©ifi 

t©pB9x;hhbi 2rttd^/a^n^. 0 

[0 12 2] y'j3>S«ll (V-7/HK>«* 

19) ±ic(4. xe$'*5"WiB2 i *tas?«K:»j5Ea 
nft. xtf**->-wni 2 i(4. ->u=i>sisi i (v 

-VKH>«*19) «BIJ'U3>* 
SfPff&^n. ^o, nS>©^*f&f5£^T^ftfcae>. y 
-X/ h* U-f >«« 1 9 ©-S5£&r?TH£. 

[0123] x^^^->^;us (v-x/ h u-r >m 
«) 2i±(c(4. aM^js^u-y--f h*jf (?>^f 

Stift. #0iJT(4. K«j(MfeB->UlM KJB 2 2(4. * 
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*», ->U=i>S£{tR (*irv^Mfc«) 17*B£U 
# 'J -> 'J 3 >R 1 6±C»«l/Tt»J:K 

[0 12 4] nffl9x;UB«l 3±Ctt. v?->r*)Vm 
MOSFET#JB/«£*lft. 

[0 12 5] fip-fe, nf)iJWl 3±(C(4, ->'Jn 
>8KtR (y-hlUHR) 2 3Xtf*«4to*£tr#'J-> 
'Jn>R (y-MS) 2 4*«$n?.. #U->'J3 
>R2 4±(C(4, B*tf, #U^'j3>fflt24*lPX-r 
ftl£©vx££fcft:>'J::>gtfbR 
"0 '2 5*»»J«Stl*. £&. #'J->U=l>R2 4©BB£ 
14. #J*.(4. ->'j3>aftll (BBttftK) 2 6« 
Sftft. 

[0 12 6] nfflC7xJWH«l 3rtKtt. pfflV-X/ 
h'K>I«2 7»tf:8V-VFK>ll2 7 «fc 
0t){£SS©p^xi7X'r>->3 >B«2 83&»»**n 
ft. BP*. , V— X/ h* U-f >«« 2 7 (4, # 'J ->'J3> 
182 4©n5fflH©nl!9x;i/ffij|gU 3C3»Cj^J5)c$tl, p^ 
Xi7 7.^>->3>M^2 8(4. ->'J=i>gfl;R2 6©itt 
TCnliJiMil 3rt»CjgJi£^tlft„ 
20 [0 12 7] ->|J3>S«11 

2 7) ±(C(4, It!^*yf;H2 9 #*SftW::Bj££ 

nft. iw*>'f;n2 9a, ->U3>s«ii (v 

-VHK>S*2 7) £B«fc, HMSHv-U 3>/4> 
e>Pfi)t$tl. J&>0, p|g©^Sf[j!il$r-&^tiftfci*. V 
-VFH>M2 7 0-»tftoTV»4. 

[0 12 8] xtf^ + ->r;w» (V-7/HH>« 
40 2 9±(C(4, BMj&BMS'UlM FB (,9>if7. 1 r 
>->'J1MFB. f^>->U*-1'KI&a 3 0tfK& 
^nft. *«Ttt, KMA£BS'U-!M FJ13 0(4, # 

->'Ja>BHfcR (^rlry^flsK) 2 5£Rfc£U 
# l Jy | J3>l2 4±i;MLT ! bJ:K 

[0129] B^KMflER 1 4 ±(C(4. X h -yy?*feigi 
13 5*i»fi£$tlft. X Yv^HmMZ 5(4. ->Ua> 
SSI l±i>6*ft*ftl:. 0iJ;U4. KT^Itttll 

[0 13 0] X h y/tlUUI 3 5 (4. SS?Xt^ 

^->^;Ufi£SB#(C*3(tftxtf^^->-r;i/J12 1, 2 9© 

40 U3>S«1 1 ©»ffi^e,X hy^!68l3 5ffl±I$ 
T©^5$(4. y'j3>ISl l©*ffi^e.iSi«^JS-> 
U-y-'f HJI 2 2, 3 0©±B£T©i$£<h|S!t;;^X(4-?- 
nj;0fci^<^^TU^ft. 

[0131] ±te^fiE©^tt:$is(c=tn(4. ^t^bi 
ffiBRi 4±(cx hv/v&mm3 5^Es$nx^ftfc 
«e>. xt'^*->t)H2 ititf^^->t;H2 9^ 

^ ftffimtli 1 4 ±tc*3^XS^(c^M-Tft d ttft£l\ 

xtf^=^->^;i/H2 i ixbf^+i'+;uji2 9 
(4. Xhy^»»BI3 5©«fc*»tS«r>K«n*c:t»c& 
50 4fc«), Xhy^*6»Hll3 5©**»tt±B*Sn*« 
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[oi3 2] &\z. ±.&<Dmmm<Dwm<o*mi*&m 

[0 13 3] £-f, 0 2»c*-r«tptC, *^Sv'Ja> 
S« 1 1 rtfc S T I «tjfi®*?#flH&*MI 1 4 £Jgj£-t 
-5. ->'J3>s«i irtfcps£x;i/»«i 2S 

« 0 B*ftfc*^««±i: 'J a >iftK (y-hSHfc; 
K) 15. 2 3 £JEM£-r.£. "0 

[0134] Sit, a*tra«ici/T. pffl«>x;Hfi« 

1 2±KB. tf'J->'J3>|g| (y- MIS) 16, ->'J 
3 >ttftM * » ^IMtK) i 7 &tf -> g a >SfcM 
(MKfBJtM) 18*»)tU pfflSxJHWBl 2rtK 
tt. »<*»0««fi©nl!^ie<ltl*«. BP*,. n^li7 

[0 13 5] £fc, nffl£x;iHK*l #U-> 
'J3>(t (y-Hi) 2 4. y'j3>gftl 
?ttfcK> 2 5 RZt-> U 3 >^YtSM (fflSifettM) 2 6 

<B P £PFM£l®«. BPS. pMxi7 7.x>->3 >MliE2 

[0 13 6] CVDftlCit). ->«J3 

>S« 1 1 ±©Mi:X h y/TOMl3 5 

^h7«g3 5«, toft&effi'stm'rfctitti* 

[0137] pep (^jwbghis) m 
^mmmm 1 4 ±<z>x h v/torm 3 5 ±tc. s?s^# 

»£&&IB£l 4 t^C/^-^atfiCt-TXcDl/^^ h 30 
I3 6S:Wt5. l^v 7 * hi* 3 BSMtSCSfct? 

Tte, #I;U£. ->'J3>S«i ii:STiofcj?)0^ 

->&fm-?2> Z. 
[0 138] CCOU-v^T. hBI3 6*VX^(CbT. RI 

[0139] #0STtt. 5g^st«esag 1 4 ©<i to 
[0140] ^i:, 03»c^-r«t5tc. # 'j -> 'j 3 >m 

16, 2 4 WP5fl!ll::#frt*v'U 3>gKfcS?l 5 . 2 3 
£I££L. ->'J3>S1S1 1. BPS. ni!lWf>y 
3>®iU2 0WpiI^Xf>->3 >m«c2 8£g£ij 

[0141] ^ic. 04jc^-r«t'5tc. ss?xt;^^-> 
>mt&20 (->'Ja>S«ii) ±fcxk'^+->v;PM so 
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(«B»->U3>») 2 1 ZMVKWZMtfcTZtmz* 
f]#mLtc:^ofcp^X^7>x>>'3 >M$2 8 (->U 

3>s«i i) ±tcxt^^->^;m (m a B ->'j3> 

Jf) 2 9SrjlS?WtC^-r?). 

[ 0 1 4 2 ] *0iJT'«. #'Jv'j3>Kl 6, 2 4±tC 
tev 'J 3 >»ft|» 17. 25 #??fc-r 5 * 'J -> U 
3>I16, 2 4±KXk*:? + ->*;Hte/&ftL&^. 
b^U -> 'J 3 >|ftfl;IR 1 7 . 2 5£^<*|ifc£LT*5< 
4§£tC«. JStRXtr^v-WMSSBt. #U->'J3>M 

i 6. 2 4±tc«*u->U3>xe^+->r;i/^7is^fi 

[0 14 3] 2i£, Xt^^->^JH12 1, 2 9CDi§i£ 
(JP£) t2li ->'J3>S*51 1 ©*®^e>7. hy/t 
16*813 5©±®£T-«iS$ t 1. BP*,. S?£MS£Ji 
«14ffl8Bt->'j3>ISl 1 ©StSTJiUfSMlC^b 

J:Ot>fc<fc*J:3fc»I8ESn*. 
[0144] cntc^o. smcis&jgrr-s 2 owsT? 

(MOSFET) #te±S*$tl2>fi/jN<03iS 
^Biea*«5t«Stl-5. 

[0 14 5] 05 (CtkT J; -5 tC, -ft>SAffiS: 

fflt^T. ^'J->'J3>JI1 6RUC->'J 3>^{kJIl 8£ 

1 2rt&?/Xtf^^->^;H12 lrtKnSWFIGflMM':* 

>§?2 4RU~>0=l>m<tm2 6 ^"77.^ (CUT. -fe;P 
777-f>l;<fcD, nSC7x;^^l 3rt^Xtf^^ 

[0 14 6] p^17x;U®1|£1 2|*lS.^Xtf 

^^->i-;^2 1 rttctt. n|I^X7>->3 >M*E2 
0i0 fc?3i< ^-3i««a©^«i!K)««. BP*>. nlV- 
7/h*K>^JStl 9*^JS$n. nS7iJH«13 
F»3RtKxtf^ + ->^;^2 9rt(C«. p^X^7.x>v 

3 >*«2 8 «t 0 feSK d^OiSjSSCOTSiE^Jffi, BP 

5. P^V-7./h*K>m^2 7^J5fiSn-S>. 

[0 14 7] Sfc, MAH CVDSCiO. Xtf^^ 
•>t;H2 1, 2 9±^tfi/'j3>S«l 1©3>I± 

-5. c<d^, tx-;u mum) znst. iw+-> 

tJH2 1, 2 9rt©->'j3>tiggl!^^BS*Mk^R 
j^L. Xf^^->^;WJ12 1 , 2.9 0±mcKik^JB 
^'J-y-'f KB 2 2, 3 oa^JS 
[0 14 8] ClODSt. *S^©JSBt^^KI»7!>^*$ll 
-5. 

[0 14 9] dT. #Uy'J3>I (y-h««B) 1 

6, 2 4±0->ijD>i«l 7, 2 5 5ffei4lT 
*5<«-&JC(i, 7X-;UP#{C. 'J -> U 3 >Jg 1 6. 2 

4 £ KM A&JRgRftf b . * U > U 3 >P 1 6 . 

2 4<D±gB(C ; bS5Bi^Jl->'J1t-1' KJi*J»J«*n*. 
[0 15 0] \£±.<DT.m\Z&K>. CMOSmWlsISg^^ 



(12) 
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MOS FETt^J&T 

[0151] me it, *&wv>w.2%fo(DMmzmt>z> 

[0 15 2] C®iNtf{*£Btt. CMOSSI«Ih18&£18 

MO S F E TtC@BT2>o 
[0 15 3] *SIJSO^figfc:K*3-5^<t:^fitt, ±5$ 

•>t;H2 1, 2 9©MAW<toT^5. EPS. d© 
«&©J*K"3t»T»4. ±a©JB 1 

[0 15 4] J£TF. #5Mt©#flS©¥i*#:S«K-3lf> 
T, iitoi 1 tt«)iii:lH}«¥l#«lj:IUt« 

[0155] mT^mmmm 1 4 ±cn 7. h 

3>S#?1 l±*»&J!.fc«£lc, 

II 4©4§J:t) fc*<ftoTV»«. Hl-fe, Xh7/t«i 
R3 5oBtt, »tt±S*Sn5I^OJHf»B«at 
fr-=>T*59. SR^RItSSIR 1 4 ©««. Wtt±B*a 
nsfi/hWsR^RtlB a «fc 0 *>l£< JioTW. 

[0 15 6] Sfc. ->'J3>Ml 1 ©*H**6X 
/f*6»Hg3 5©±®*T-©;S52f4, ->'Jn>»£l 1© 
^ffi^e»i!5Sl,^m>' l J-y-< HJ12 2, 3 0©_k®£T 
©^$i:|elC*^«^n«i;0t)^<^^TU^. <to 

lC*5^-5Xtf^^->-v;U^2 1, 2 9©1&£[6]©/i£g£ 

[0 1 5 7 ] Xfcf^i'-WHg (V-7/HH>® 
HE) 2 1. 2 9H mirftM1t&mi&l 4±\Zl$Ml&2tl 
BPS,- 7— X/K W>®«K2*-f*3>:$'27 

«», x.\Z9*-/*)vm2 i , 2 9±izmi<z>n2>rz 

HE19, 2 7i^i;H112, 1 3©l££ffi*a£/h£ 
[0 15 8] ±ie$j£©¥iS#:g©tC:fc^T ! b. tkTft 

mmmmi 4±izxhy/^mfm3 5«<si3tiT^4 

XW*i/t;VS2 1 tIf3-+yt;H2 9# 
*^»«IR« 1 4 ±fc*t»TSl»K:ttttc*-* Z. ttfitt 

It5' + v't;H2 1 txtf^^->^;m2 
9tt, Xh7AJ6iI3 5©<I]ett£lrifc:«ft.&;i£k: 

X h y/ttfilMl 3 5 ©(6*HltiS*Sft5 

[0159] #c ±3&<Dt62j&&<Dmtti0>!tm{*&m 
[oi6o] st, is 7 tcsi-«fc 5 ic *ia->ij3> 

»«1 lrtKST I«jfi©SS?-»««l»iil 4*»*t 



22 

-5. ->U3>Iffil lrttCpSg^i^^l 2S 

K) 15, 2 3£Jg/5)cf£. 

[0161] '&&tmm\zi,T, pi9xj^« 

12±lcte, *'J->'J3»jg (y-hUffi) 16. v'J 
3>gtftg| (**y?lMtR) 1 7&tf->'J3>g{fc|® 

(flJSOJHR) 18SMI, pSSx;H»*l 2rtfc 
tt, «<J^ffi«S©nffi**fi*B»«, BPS, ngJxi? 
io Xx>->3>«HlS2 0£JEM£T£. 

[0 16 2] nffl£x;mWU 3±tC«, #iJ-> 

U3>m ($*-h««> 2 4. ->'j3>SHtffil <*+y 

7T«fl:«) 2 5ft^U3>ttndi «M2iefMR) 2 6 

©Pl««l®i, EPS, P^X^^^a >^*£2 

8*»j«-r*. I 

[0 16 3] C©|g, CVDffitr«tO. ->'J3 

>m& 1 1 ±©^jcx h ynmuk 3 5 $r^-r-&» 
[0 16 4] pep (9Xtts>jxa) £ft^. m 

^atS6Sil 4±©Xh7^«8R3 5±l:, JR^# 
HlfitRl 4©iHW <; k9fc^'Ha£:rr-5>l'>'X hi 
3 6 4Mt2>. £©1^7. h!3 6 SrTX^KLT. 
RIEKiO. 7h7/«I3 5 5l7f>^U 31 

Trftm&mm i 4 ±tc. m^mmmm 1 4 <n<mv/£ d 

"b»5V»«**-r*X h7/«I3 5 ^^-r-5. c© 

w>*xb§i3 6«, imsns. 

30 [0 16 5] &*5, *0UT«. Xh7Aiil3 5 ©41 

[0166] iMC, B 8 ti*-r«fc 5 IC. * 'J -> 'J 3 >m 
16, 24 ©[S9ffliJtC#l£f ^>->U 3 >mitm 15, 23 
^^*L. ->U3>S«11, fiD*,. n^X^X^>-> 
3 >«S*lE2 0RCJtpSX^X^>->3 >fgit2 8Sr^til 

[0 16 7] ^ic. B9ic*-r«fcpic. ii«xtf^^-> 
^;uj*g»ri»3, sy^ttibic7iofen^x^x^>->3 

>®J®2 0 (y'j3>Mll) ±{CXtf^^->^;Hl 

io (m«gs->U3>«) 2 i &m$imzwm-rz>tmz. 
m^mnztt.^ftpmx.i7 7.y L >^3>mm.2 8 

3>S«1 1) ±ICX ;Wi (^b b B v"J3> 

)i) 2 9<&s^w{r^-r^. 

[0 16 8] SlRXtf^^^^^ft^f. lW=f->t 

;uS2 i, 2 9(a. bps, «*r^i»c«l*ia»c 

i$.&Tz>rz)t>, xtf^+->Y;^2 i . 29ti, m^tt 
nmmmi 4 ±.\zbte&c2ti2>z\ t\zu%. 

[0 16 9] Ld^U. xt:^ + ->^;ni2 1 , 2 9©f«g 

iztezh y/tmmm 3 5 a^fc-r-s. j;ot. suicbs 

50 &t*2-3<Dtt (MOSFET) CHUttt, fttt± 
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[0 17 0] 'A\Z. m 1 0»C*-TJ;p»C. -f *>&A& 

ht, #'j->U3 >m i 6 r^-> u 3 >^tm 1 8 

tf 1 2|*lSU:xtf^^->-v;US2 lrt»Cn£PFHi*£-i 
3>JS2 4a^->U3>g«2 -fe 
*->-WIW12 9rtlCpS!T£r[i^£^>£A-f£. 

[0171] *<Dm?k. pmvx.)im®.i 2rt&uxe 

^^\)Vm2 lrtKte. n^X^*^>-> 3 >^2 
0J:D , b»<*>-3KjBKO'F««j««, fiP^. n^y- 

3 >«« 28±0fcS< »OXiS(D?ICKI«. in 
*>, pffll/-*/FH' >i*«2 7*t^fiKSn-5. 

[0 17 2] Sfc. 0iJ*Ji\ CVD^lcfcf), Xtf^=^ 
•>t;H2 1, 2 9±Sr-^tr->U3>gtgl 1 ©±®± 

*. 7X-;U (jS*I§) -5 <h. Ih^ + y 

*U lW + vt;«2 1, 2 9 <0±gBJCiSiBl^Jg 
->'JiM KS2 2, 3 0«$n*. 
[0 17 3] 5SSlS©iSiSSij5i^JKRd^*Sn 
•5. 

[0 17 4] fc*5. #U5"J=J>R (y— h«C) 1 
6, 2 4±©yij3>i«17, 2 5£^#B&5SLT 
*5£, ^'J->U3>Il 6, 24CD±g& 

[0 17 5] WJiCDXgtC.tO. CMOSJiMSlHjSgSrJg 

MOS FET^fS. 
[0 17 6] ±3fi©J6 2SfeK©»ISfciJtt<&aN» 

&mm\z&\,*T. )vmo>m-z txH^*-> 

[0177] tr,. x h ?/u&*n 3 5 tDHgtmTttm 
mmm i 4 ©*§£ <o %w< . ^vtmttmm i 4 017 

hy/U6MR3 5©x^vgBSTcDi|is«, xtt 
[0 17 8] y'j3>Ifill©»e.Xh7 
->U n >g*£ 1 1 ®SiS£ft?#BI&ftjK 1 4 ©_hffi 
3>ISl 1 ©«®#n£>7. hy/"**6»88 3 5 0±IST 
[0 1 7 9] £©«};3fc&#©TT, xtf^v-^l,/! 
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[0 18 0] xtf^+-> j p;US2 1 <r>W5fa\z&V%9t 
[0181] $-$\ HI l&tf01 2{c*-TJ;-5tC. x 

m->t;H2 1 ©«#ft{cfctt55fcsggBia, xtr^ 

*v"WHI2 1 ©JP£ 5 tCftoTT. hy/tOftR 

3 5K£ttoTfr>#. XfcT**-> + JHi2 l©IKJP*iX 

10 [0 18 2] lt:?+yt;H2 lOWM^h?^ 

*eai^3 5CD«7c(ciijjt-r^t. dd^f.ti. xtr^^ 

oT. ItTi'*yt;H2 lcoftSSiSBte. Xhy/fftft 
§S3 5WffiiJM('»^T«E^(fi](CfiES-r^». 

[0183] xtf^^^v;u^2 1 <Di&mmj3&)-?$> 

-5>fc«6, El 1 3{C^T«tPfC, im->tJH2iro 
JlSTtf*. T ' OX) 1 »C&^fcP#,STtt, Xtf**-> 

(T* -X) *:ttjt<,>Jt7&SoT^-5. 
20 [0 18 4] fct, XfcT^^v-vJP@2 l*t;*r-Wl 
«Ml3S6*!)iBAftl->ft»l:tt. (T* -X) :£ 
H, EP-fe, XhTry'^v'-f ;Mf 2 1 ©J5£Tte v 
T = T' ^ (H + X) — (1) 

[0185] ±m<Dmmm<Dmm-vi^ x=o 

T<feS*>£* ±ff2 (D'SCtO, T= T' g H<t6 
•5. Ot0> X hyAft»K3 5©iU£te, Itf^+y 
^;UJf 2 l©Jl$<i:|Bli;^X«-enJ:0 ! biS<^:oTti 
-5. 

30 [0 18 6] #»C, 3M*?Xt:^ + ->Y;«gJC*5^-5X 

* )um<DF&mmg.iz-o^T&pt-rz>. 

[0 18 7] Xtf^^->-v;W®OfiJcSI3IS«. 

xtt. -^tc, i&immg.wmhm^&miz&^T+fttt 

[0 18 8] iCT, Xtf^v^JfcD/Sgd^fcii 
t^R>TT-©^;M3iSS:E r ' tU Xtf^ + ->-^JUM© 
"0 J5K**»«"bai-»«J5fT©dcBiaflE*E r" t-T-So * 
Ac. J5K§IS#Fb1£ t e, Xtf^ + ->-v;m©fiK6*^t.jl 
^^Rlf-CWXt^^vvJl'ewP^SrTni (IS^ffl) t 

•r^t. xt^^->A-;u^©^s*i«fc5ii/^mfc*3^ 

E r ' x t e = Tm - (2) 

[0189] xe^*j/t;no*ft!!iifca^ 

T" = Er" X t e 
50 = (Er" /Er') XTm - (3) 
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[0 19 0] ±15 (1) S«fc0. I^ + vt 

JVM ©Gfcft *«« 3 V»fiiBr T © x M 9 * > Y ;Wi ©» * 
T" *« 

(ErVEr' ) XTra g (H 

[0 19 2] fc:fe, T*©fMB**SS££lC.fc&r. 
X tf * * -> V ©fiKBSiiS x A±Tft fc 

Tm = Erxte ^ (H + X 

>0 

[0193] 014 %.Zf® 1 5 it. *%BJ©^ 3 Hig© 
JgSgKHfefc^SSttgHfcjSLT^*. 015IJ. Hi 
4©XV-XV^»ca^©rMST$.^). 

[0 19 4] £©¥##3£gte, Il/^-fv H • V — 
^/FK>«JB**-r*MOSFETK«-r*. £AT 
©KQIltt. nft^SMOS FETlCO^Tfr?**. 
p ^ Y *JHMO S F E T »CO =b mt&Mm T£ 

[0 1 9 5] *^y'J3>Ml lftKte, STIffi 
Jfi©*^#*l6»l*l 4*»»j«S*l*. *7-#-RtHHK 

SB) kb. pf?i;ws«i2*«sn5. ->un> 
[0196] ~>')n>mw.i lomffitmTftMmmm 

1 4(75^ffi«, «Ua— KLTfr>«. «?»Rinfl«i 4 

©^S£->u ^>s« 1 1 <Dmw\z®.te— i&£-e-nt4\ 
09*. -> u o >mm l l &tf *^-#«tt*IK l 4 »cw 

[0 19 7] pIDxJl<gai2±l:tt, n^Y^;HS 30 
MOSFETA'MSns. 
[0 19 81BT&. pS^xJMgtHa 2±tCte. ->'Jn 

>BKt;iK <y— Maui*) i 5»t^tti*i^tt#u>> 

>8gl6±tCte. ^'J->'Jn>lil6*l)DIt 

1 7j&<JgjfcS*1-5. #'J->'Ja>Bil 6©«!IM{C 

tt. ->'j3>^-fb8I (flMEIUUR) 18*« 

[0 1 9 9] #'J->U3>I <y-h*S) 16H 7 "0 

<>w->^u mtf. (p§y?x;u® 

[0 2 0 0] pffl£x;MB«l 2|*3fctt. nSiV-T./ 
9»tf:0V-7/HH>l*l 9«fc 
Dt>{£^g©n^X^7.^>->3>^*§£2 0«$n 

X^Xt">->3 >^«2 Ott. -> 'J a >£{fcffll 1 8 ©it 50 
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*T = T" ^ (H + X) - (4) 

[0 19 1] ±12 (3) Rtf (4) 3fcJ:9, 

+ X) - (5) 

{S^LfcJI^, E r" =E r ' =E r . Tm 
= ErXteta4fc6. ±15 (5) jCtt. 

) - (6) 

[0 2 0 1] ->'Jn>S«l 1 (V-VI«K>W 
1 9) ±£14. Xt!^^->tJH2 l#*Sftft)CnM£3 

1 9±fc»riESft*fc#»C*^#«l6«Rl 4±(CfcJ£ 
xh^^->t;H2 ltt, y'j3>Ml 1 
(y-VHK>««19) i:H«K, JMS»->'J=i 
>)!I^MStl. nS©^*li<8j&-&A/T^-5fc 
J6, V— VKK >«« 19©— gB£&-3T<,>2>. 

[0202] m^ttmt&mm 1 4 ±ic»4, x h 
5*^t)ffltr«g«©^:€rs«, SS^®«<fc 0 b-EiO* 

m) i 6*sjf^-s^r6]t*5ViT^ x bv/v&mm3 5 

36*«OHtt««©«iSR^F«*©*tt*b<ft-3TV» 
-2>. *3t, *'J-> 1 Jn>Ml 675iJgo:2>*(^tcSil7i^ 
lRHC*SV>Ttt* X h7A»«3 5**H»3ffltr««©*S 
»4SmBtt©*J: D t>^c#< &oTH^>. 
[0 2 0 3]xf^yt;H2 1B, Xhy^iil 

0*0. Xfc?*3r->*;iWI2 1 (4. 7h7/ti»H3 5 
*«IROHtr««©^l.SRt}gfiKSnsctttJ&:^. 

[0 2 0 4] Xtf^^->Y;US (V-X/HK>I 
*) 2 1±IC«, !»MAA«->iJ-y--f KB (^>yx^ 
>->'JU--f FJI, 5 1 $'>i''J-iM' KBftt*) 2 2^JE£ 
2*1$.. #0iJT-f4, iSS6^JH->'J-^'f KB 2 2f4. # 
U->U3>« (y-h^S) 1 6±KJ£j££nTV>/<C^ 

^'J^'J3>BR1 6±tc^fiJ,LT ! bJ:^. 
[0 2 0 5] Xtf^^->r;UB (V-X/HU-f>« 

Rl 4±©I^#->tJH2 1 IC^tte>*T.T^£. i 

pI^iJWl 2infiV-X/HH>I«l 9© 

[0 2 0 6] &tC, ±i£©JB3^1t©»ffi©¥*»SB 
©IS5g^ffiSgiB^t--S). 
[0 2 0 7] £-r< B 1 6 RCKia 1 7 Ic^-Ti "5 (C, #J 

Atf. i^ B y'j3>ifii lrtcsTimaom 
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[0 2 0 8] 01 8&tf01 9lC^t«te>tC. -f 

r> i s 

[0 2 0 9] 0SAtf. CVDSSffl^T. 

mmrnrn i 4 ±&t*-> y =i >mtm 1 5 ±K*«j»s* 

CVDffitCiO. #U5"J3>»1 6±(C->y 3>BHb 10 

R y^/SHbR) i7S;Mts. ->ya 
>&-fbRi 7 x>^U :©->ija> 

K^bRl 7£VX^KLT. RIEICiO. *'J->'Ja 
>Bgl 6SrX^^>^b, MOSFETOy-HS* 

[0 2 10] -ft>aAffi^ffl^T, Jt?'J->U3 

>m (y-bmm) 1 6£V7.£7f;:UT\ t^777-f 
>fC«tO» p^^x;UM^l 2rt»Cn^7F*fli%<&'f 

*Offi»«©n EPS, nl!X;>X^>-> 20 

a >ag^2 o*^^^n^>. 

[0 2 11] £©&, f&SHb£fT^, ^iJ->Un>Bl 

[0 2 12] 08*. «. CVDSCit), R^SHB 

IfiMt 1 4 i&tf^ *«±©^flKte. # U > >J n >H 
1 6£5t±K^5ck5&->'J:3>^bR 
18£fl£J5rr3. RIElCfct), ->'Ja>^bSi 

U3>il 6 ©ffiiJM©^^;*-^. 30 
[0 2 13] £©&, 0il*t;£, CVDSCiO. y'Ja 
>Sil 1±©±#KX h^/"?*6SR3 5$r»fi£-r^). 

©.fcSfcfcW^e^J&LTfccfcv^. #J*tf, ->'Jn> 

[0 2 14] PEP <:3Jttk*!Jl8) Ifc 

^#«»*r i 4 ±©x h ?/u&rr 3 5 ±iz. m^m 

Cl©|/:xX HRS^X^tCLT, RIEICiO. X h y 
/tt6*R3 5 4l7f>^U R?#NMB*Rl 4± "0 

*. -©^ u^hKtt. mmznz. 
[0215] xby/tmm3 stmvmtsmm 

fi, fi?^«,fc9fc-[Hl9:*#<&-3T*5 9, #u->'J 

[0216] ifc, # 'J •> U 3 >R 1 6 <DMMiZff&? 
5->U3>ifcil 5£B$3iL, i"Jn>Iffill, BP 50 
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S, niI?Xf>->3 >6S$2 0£^tB2t!r&. 
[0217] 020 Rtf 0 2 1 (C^-Tct O IC, S 

?Xf»3 >^HE2 0 (->'Ja>S«ll) ±Kxfcf 

;m («Bft->y=i>R) 2issiRW^fiE 

[0 2 18] £©»$, #U->'JD>I1 6±CXtf^ + 

•j a>i,i6 ±\z# y -> y n >i^*-> vjui&j&fi 

[0219] s&xtr^v^uj&g-ete. xtf 
**->*;ui2 us. eps, ^fiicsj&g-r 

5. d©fc#, Xtf^f ->v.>HI2 lte, 
Kl4±tt)»)JSn4. -RTMtttt. Xhy 

*->+;ui2 m, xby^i&mm3 siz&omzntz 

[0 2 2 0] d©tg, -f^->aX^^fflViT. #>J->'J 

a>SMi 6&Otv-'ja>^t;aii 8^^i:LT, -t 
;V777-f >fr«to, p^^i^iai 2rtRt/xtr5' 
^->^;us2 irt»cn^T*Eti^-r^->aA-r'5. 
i^m. pI^iAWi 2rtR^ X fcf^^->^;i/g2 i 

rtK»4, Xi7X^>->3 >^2 0 <t 0 feiSK 
[0 2 2 1] Sfc, CVDSl:«tO, XtT^^ 

©a, 7--;p (j»ia> srfT^t, it^+^tM 

2 1 rt<Z5->'J rJ><h^SS^M8iWb^RJSU, Xtf^ 
^->^;^2 l©±g&KiSM.6&K->'JiM' KI2 2*i 

[0 2 2 2] CCD^, *S^©Kiit/SifeJIIR*<^$tl 

[0 2 2 3] JW±«xg(CJ:0, iK-r-; K • V- 

[0 2 2 4] 02 271102 4(1 &&W<D?&4mi&<D 
MWUzmt>2>*m&l£m*7f;lsT^Z>. 02 3«, 02 
2fflXX I I 1-XXI I Itl^oKm 02 4 
02 2©XX I V-XX I V^IC»^WiS0T'* 

[0225] z\<D*m&mmte. 1K-77 k • v- 

X/ F W >^3i<& : fi-r-5MO S F E TJCg9T«>«, 
[0 2 2 6] miSS-> , JZl>Sffil lrtCti, ST I tit 

w) pi>7i;msi 2Wni7i;n^i 3 
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xtipiSTfeoTfect^. m?#mi&aim i 4 ©sis 

tt, v-U3>S«l 1 ©3l®l;:«E*a-§fcL-TH3. 

[0 2 2 7] pSU^xJUSflttl 2±tCtt, n? 1 **;^ 
MOSFET«$n5. 

[0 2 2 8] BP*.. pgl^xJl^ttl 2±lCtt. ->'J3 
>SMtK .<y-M6»K) 1 5Rl^F««l€*tT#U^ 

a. tsjAwr. ->u=i>afl:i» (fiusieiHR) i 8*»»* 

[0 2 2 9] #'J5"j3>i (y- httS) 1611 5 
-f >At* — >*#L. fflAtf. Jfc^flH* (plfiM 
tt) ±^6*^»«»«BI1 4Jt*TffitfT^*. * 
fc, # U -> ij D >R 1 6 tt, *?-£-ftEtt1tK 1 4 ±fC*3 
HT3>^^ h®tt3 7*WUTHi>. 

[0 2 3 0] pg^xJl^ttl 2falCtt, nlV-7/ 
K1H" >Mttl 9Rtf:©y-VHH>l«l 9«t 
0 ! bl£j»S©nSXi7^7 i >->3 >«tt2 Otfim&Ztl 20 
■5. BP*, y-Vh'K>i*l'9tt, #U->'J3> 
II 6©iiEHM©p^'?x;Mgttl 2rttcjgjsK$ti. n*g 

T©pfflOx;i/«tti 2i*i(c^/j!c$n^>„ 

[0 2 3 1] i"j3>SSll (V-X/KK>6Stt 
1 9) JtlCtt, Xtr^ + ->^;US2 1 »*S^«JtCfl^J5E$- 

1 9±K^j£$n*£#K^#l$SeSBSl 4±fCfc^ 
iS^ns. *^#»*6*IBI l 4±<Dxtf^+-> j p;ni2 
i tt, v-x/km >mmztt-fz>zi>5>7 v-mt&3 30 

[0 2 3 2] imytJH2 1lt ->U3>II1 

1 (V-X/KW>**19) ilD^lc. I) 
□ >*^MSn, ^-P. nffl©5F««S;-&A/-p^«fc 
fe. >Httl 9©— 

[0 2 3 3] ng£xJHH«l 3-Lfctt, p^^JUS! 
MOSFET«Stl5, 

[0 2 3 4] IP*.. nS9iMlil31l:H, ->'Jn 
>*ft:Bt (y- MfiWHt) 2 3 &cPFM**«tr# 'J -> 

>j n »r (y— hm^) 2 4 *t»Uo$n*. # u -> u n 40 

>Ht2 4±fc:tt. #U->U3>»2 4^»UXT 

•5BS©vx£ t^-5->'Ja>^bBS (*ryy8HfcHX) 

2 5«Sn§. #'J->'J3>I2 4 ©{BUSK 
tt. 08*. «. ->'ja>Sfcffll (flSIMMR) 2 6t5^B)c 

[0 2 3 5] # 'J -> 'J 3 >I (y- h«S) 24H v 

US) ±A* 1 4±STJStfTU»*. S 
fc. # U -> U 3 >K 2 4tt. 3H^»*tt»itl 4±t* 
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[0 2 3 6] nffl£xJU**l 3ftfctt, pffiV-*/ 
KU"f >SP£2 7Stfr®V-VKH>«*2 7 <fc 
0fc<£$g©P§yx?7.^>->3>^tt2 8 n 
*. BP*, V-7/KH>«2 7(t #'J->'jn> 
Bg2 4©W«Onfi'>xJHIB«l 3rtlC#J*S*l. P3* 
Xi7 7.x>->3 >««2 8tt, -> 'J 3 >g^tflK 2 6 ©il 
T©nS!£xJHW*l 3rtK»J«Sn*. 

[0 2 3 7] ->U3>S«1 1 (V-X/HH>«« 
2 7) ±fctt. Xtr**->*JUJi2 9*»»*i«fc»J0fc* 
n*. xW*->t;H2 9ll 7-*/ K U-f >*« 
2 7±K»J«Sn*£#fc*^#*»MSl 4±trt)^ 

9tt. V-X/KW ><R*»C*rr*:J>3'* hffltt3 
8£flSfi£UT^*. 

[0 2 3 8] Xfcf:?*->Y;Hf 2 9 tt, S"J 3 >g« 1 

I (V-7/FK>««2 7) tra*ll, *»aS"J 

V-7/HW>«*2 7©-»tft5Tlf»«. 
[0 2 3 9] *?#HlieitR 1 4 ±tCtt, 7. h y/X|Mk 
K3 5jtf»fi£Sft-S. X hy/WUR3 5tt, -JimMt 

5 J&<8t9Btr®ttlCtt. V— h* W-f >M^»c^-r-5 
3>^i7 hf§tt3 8 fe-g-^n^.. tftlxtt', #'J->'J3> 

II 6#31tf3:£fafcSia£t#|6lk:*5^-T\ sg^#Bi«6 

^ h^ltt3 8Wt6ns. 
[0 2 4 0] Xlf^^i>^;K12 1, 2 9«, 7.h^/t 

It^*ytJH2 1, 2 9H ^h? 
/tijs6i^Bi3 5 a»»BHtf**©*1.»fc»J«S 

[0 2 4 1] *«a]T-«. i^l:ligt?,MOSFETC 
n>^d7 h^3 8*ia^e.7ili«t-5tc, n>^i7SM 
HE3 8S^S^-r6.LTS2SbT^S. *fc. SWcSS 
StiMO S FETtfs3l/T, 4#tt±^$n^«/h© 

[0 2 4 2] lf? + yt;H (y-VHK>fi 
tt) 2 1, 2 9±IC«. JSS6^JS->'JU--f H® 
y7.^>->'J1M H^. 5 L ^>-> 1 Jit'f KS^f) 2 
2, 3 0#fi£j££*l.£„ *«»J-C«. i©fii^K-> , J-y--f 
KM 2 2 . 3 0 tt. 'J -> 'J 3 >HS£ (y— hm^) 1 
6. 2 4±lCjgfi££*lTl^&^#. -> 'J 3 >gHfclis 
^•yy^^bfll) 17. 2 5£?'#B£5feL-T:fctttt\ 7}?iJ 
yU3>I16, 2 4 _h 'JIM FHA>»Jftdtl 

[0 2 4 3] XtT^^->^JKl (V-7>/h*H'>M 
tt) 2 1, 2 9fc»-T*a>^^ MK*3 8tt. m^-ft 

mtmi&i 4±<oxt^*->t;H2 1. 29tcistte. 

tlTV»5. ^n(Ctt), =i>^i7 h«Stt3 8©7X#^<h 
liiHflii:, 9x;umtti 2, 13ty-X/KH> 
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2 7 O^^B*BS:Mt)-r d 
[0 2 4 4] J:I®^4^1©fiffl#IMI 

[0 2 4 5] 0 2 5R^SI 2 6 tC^-T <t-5(C. 

[0246] 027 71M0 2 9 tC^fJ; 3 K. < 

*>&A&K:«fcD. ->'J3>Sffil lrtlCp^M^Sr 
-f *>ttAUTpIfiM«l 2£JBl£U J^O. -> 
•Ja>StSl 1 rtKnSHFttlfefc'r ^jxAbTn^-7 

•>'Ja>Kfl:R <y— h»fc» 15, 2 3£Jgfi£-f 
•5. 

[0 2 4 7] Sfc, CVDMffl^T, S^tf 

BS^SI 1 4 JiRtf -> U 3 >K<km 15, 23 ±.\z^-m. 

i»*-arA/«#'j ->u ^ >si i e , 2 4 £jg/irr-5>. ssctt 

T, #Jx.tf. CVD^ICkO. #U->'J3>gSl 6. 2 

4 JiK -> u a >Kfc«t (* + y*fl:K) 17, 

->U3>lSftIl 7, 2 5*/^- 
X><7"b, ££tc. i©->Un>K'fk^l 7, 2 
7.^7 (CUT. RIECtO. ^'J->'Jn>Igl 6, 2 4 
£Xy^>yU MO S F ET®y- 
■6. 

[0 2 4 8] £fc, -f^>aAS^^T, #'J->Un 

>p (y-hfl) 2 4$r-77.i7(CbT. -tUP? T 
>1C«fcD. nSiJiMiJl 3l*l(CpM^*f|!ifel<&-f 
SAT*. 

[0 2 4 9] ^(DigS. plfxffiJlSl 2F*glC«. i£ 

->a >m®2 OA^jS^n. nI"7iM«l 3 F*3»C 
it. a<*iO<£iBS<0pS^*iE^«g«E. BP*-, p3Jx£- 

[0 2 5 0] i©Se. £SgHfc£ff^. #'Jv-U3>HH 

cy— hmffi) i6, 2 4(D&mizz/*)=i>mtm : £:M 

[0 2 5 1] Sfc. «SJA«. CVD*£IC.£9. f^ttflfi 

i 4 ±s.^^^±w±*ic. * u -> 'j 3 >©i 

(y— 16, 2 4^ifelC^-5«fc-5^->'J a> 
g<tfflil8, 2 6 4Mn. RIEtCiD. > 

'J3>ifti-18, 2 6 5l7f>^U :©i"J3> 
g-ftKl8, 2 6£#'J v-'Jn>BIl 6, 2 4 ©fflijg© 

[0 2 5 2] #J;Ltf. CVD&lCiD. ->'J3 

©<fc?&fc(2^£>$f!fcbTfc<fc^#. #JAtf. ->'jn> 
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[0 2 5 3] Sfc, PEP (9Mftb*lXS) Srff^. JR 

=?ttmmmm 1 4 i©t, h y/wmm 3 5 ±ic. ssi^ 

;^t!3 5Si»;?>yu X^MIMUI 1 4 ± 
[0 2 5 4] 7. hy<J6IHK3 5#J80BtT$fi*§S 

10 \,z\t, m?ttmf&mmi 4±.<Dzi>?ir hmt&b-ss.n 
•5. 

[0 2 5 5] # U 5/ U 3 >»1 6 . 24 <DMM\Z 

fmy'j3>ittl5, 2 3SiSU ->U3> 
Sil 1, IP*.. nSXj7Xf>->3 >M®2 ORtfp 
ISxi'X-r>->3 >M*?£2 8£gttB$it-£„ 

[0 2 5 6] #tc. 03 0 75S0 3 2 KST <fc 5 1C S 
S?xt^*yt;HSftl:.J;t). Sij^tBbtcteofcnsax 
?Xr>->3>i*2 0 (->'J3>S1S1 l) ±l:if 
9**s*)Vm (*e B B B ->U3>l) 2 1 ^SiRMtC^fiJc 
20 b. fiJ^fcBblC^ofepSJX^X^>>'3 >m«2 8 

(->U3>sisi i) ±»cxtf^+->r;ujf 

'J 3 >«) 2 9 ^]l^W1C^-r«). 
[0 2 5 7] ^Xtf^^->Y^B)cST-«. lWt-> 
t;H2 1, 2 911 «f#W. IPS. mj5falZhf$.&-t 

z>. it:^*yt;H2i, 2 9H sum 

nttbtkmi 4±\z<bMi&2nz>. b*»u ^^(±. 

1^*^^)82 1, 2 9(i. Xh^/1^W3 5lC 

[0 2 5 8] -1* *>aA*££m>T. #'J->'J 

n>Bil 6Ry:y'j3>f(til 8 * ^7i7lCbT. -b 
^777-f >»C«kO. pS^i^l 2rtSU ; xf5' 

tC. -ft>ftAS^ffl^T, #'J->U3>gI2 4Wy 
•j3>^-fbM2 6$vx^(CbT. -fe;U777'f >tC«fc 
0. nS9x;i<««l 3fiRtflW*->t;H2 91*3 

\z p ^»6#)<&'f * >aA-r^>. 

[0 2 5 9] ^ro^m. pia^x;l/M^cl 2F«g&^Xtf 
40 $*is\)Vm2 1 rttCH. Ii/77>->3>I12 0J; 
0"t>iSI!<3^o«»««O^F>6(|IU««. IPS. nly-7/ 

t^Xtf^^->^^«2 9l*l(C«. X^7.x>->3>^ 

2 8 io^aK^jisa*©^***, ms. p^v 

-7./ H l^-f >SS^ 2 7 *<M3n^. 

[0 2 6 0] #l7Uf. CVDSICckO. Ifn 

vtM2 1, 2 9_L£^tTv-'J 3>St61 1CQ±S± 

•5. CCD^. 7X-;P S:tfe»<i:. iE^ + y 

so ^ )VM 2 1 , 2 9 <75 -> U 3 > t iQIKjA&jRK^^K 
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f&U XtT^v-i^Hf 2 1 , 2 9 <D±m\z&M&&m 
is'J+M FH2 2. 3 0j&*»j«$ns. 
CO 2 6 1] £<D*g, *S^©g5^^8K^*$n 

[0 2 6 2] £U:©IS»CJ;»K Il"!-fy K ■ V— 
X/ h* U-f >$jfi£Wf -5MO S F E TtfSSjsW*. 
[0 2 6 3] I33H *&W<D& 5 ?tffi0»tt(CHto 

[0 2 6 4] u©^(*gi[i> xtf^^v-^^Srtir 

JfcJi££n-2>MOS FETKBST 10 

[0 2 6 5] MSvUn>Ml 1 ftfctt. STim 
ifiOJlS^SHWSIMJtl 43&i»flESn*. 9R^ni6IRR 

[0 2 6 6] ->'ja>isi i_hfctt, xtf^+->^;u 

12 1, 2 93&*»fiRSna. lk^+->t;H2 1, 2 
9H *?£HR*eiMRl 4±lZ±,Mf&-£tlT^2>. Ld> 
U I^*vtJH2 1, 2 911 * hy/nft»Bt3 20 
5 K J; DSmc#@ff$nT^-2>. xh'^^->^;i/Jl 2 
1, 2 9CDiU£ OPS) te, 7. FyAlfiiStfiit3 5©ffi£ 

tisii:^x«^n«fcO ! b{S<iS:^$nT^^75:»f), xt 

[0 2 6 7] Xtf:?*->WWf 2 1 rtRi;-> "J =J >S1S 

1 incite. x>mv ^^m^i 2^fij<;$n, iw^ 

->r;U®2 9l*I^Z/->U=i>S«l 1 nS^x 
;P««1 3*^BE^n^. 
[0 2 6 8] p£J«?x;i/«i^l 2± (xf^^->^;i^Jl 30 

2 1±) n?t^HMOSFETA%^tl 
3. 

[0 2 6 9]BP*>. pl^xf^l 2±lcH ->'J3 

u ^ >k (y- f ««) i 6 *t»BEs n*. *'j->'j3 

>«1 6±fctt. «*tf, #U->'Jn>Hi 6*jpx-r 

1 7 a«JBfiES*l*. f-fc, #U->'J3>I16 CDMMtC 
tt, WAtf. S- 'J a >^fcflg (MS«JHK) 18AW 
$n-5„ 40 

[0 2 7 0] pfi9i;WK«12rtt:tt. n^V-X/ 
KU-f >^H!il 9K^^CDy-X/h*l/-r>^l 9«fc 
0fe<Sjgg<73niax^7;^>->3 >«Ji§£2 oiwgj&^n 
-So BP*>, V-X/KW >«J#1 9te, #ij->ij3> 
Ml 6©Pi«©pS!>>x;Wlltt 1 2F«glCPfiE$n, n?S 
I^Xf>->3>I«2 0ll ->U3>^bSil 8<7)ia 
TOp^Cx^mHicl 2rtlCjg/££*l<5. 

[0 2 7 1 ] >®^cl 9©&®C9-g|5 

*?#K16»Kl 4fc»ttUT^S. ±?T. P^ 

•7x;mb*i 2 iniv-vh'Hxaai 9^ 50 
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[0 2 7 2] ISI^J^ ni^iiHil 3± (1^* 
->WHf 2 9±) p?t*JHMOSFET*!i 

[0 2 7 3] nl^i^lSlCtt, 

'J3>1 (y-h®®) 2 4*iJgfi£$n-5. #'J->'Jl] 
>«2 4±fc:tt, tSJAtf. #'J->Un»^2 4SrJ!]DI-r 

2 5 £ n*>. £fc . #'JyU3 >fig 2 4 ©fiJg(C 

«, «Atf, ->'Ja>ttfl;fflt (flffilfilMt) 2 6A«M 

[0 2 7 4] nS!?x;MSUItl 31^1:11 p3«V-7./ 
FK>(B«2 7 SI/;! CD V-X/KU-f >^2 7 «fc 
0fe{£jgScOpMXi7A^>->3>m®2 8A^fiK$n 

•a. bp*.. y-7/i<i!"r>i«2 7H #ij->ij3>. 

^2 4C0^ffi!l©n^r>x;^J® 1 3F^fC^fiK$tl, p£J 
Ii7Xf>ya>II!2 8(l v-'J n >gfcfig 2 6 COS 
T©n^C7 X ;U^l 3l*l{C^$n«>. 
[0 2 7 5] V-X/Fl'-f >«H*2 7 W&ffiCD-gB 

^iJ^HEl 3tpSV-X/FK>M2 7CD&-& 

7 ©3F^fiS:<SMT#S. 

[0 2 7 6] ±%0)g5%l£C!>&tt0¥i*tt£B 

[0277] s-r. m 3 4 jc^-r«t -5 k. mss 
n->u n >s« 1 1 ^ic s t i ffimomTftmt&mm i 

4£ffi?/j£T-5. MAB. CVDSICiO, ->'J3 

>StS 1 1 ±<D±mzx h v M&mk 3 5 ZMtflTZ. 

t. h y/^mmm 3 5 «, mma^-r *»»-r*nttt* 

[0 2 7 8] PEP (¥*l!l!^Jl@) ^ffW SI 

•3. X hy/tffiJtK3 5SrX-v9 1 >^L, K^ffilftlt 
fill 4±f'X hy/t$6^SI3 5*^fi£-r-5. W 

[0 2 7 9] *«»JTH Xh>AMl3 5 ©*S*i1#14 

[0 2 8 0] ^t(C, ^3 5tC?*f i'pl;:. MS?Xtf^^ 
->^;UEJcg{Ci;0. fJ^tBHc^ofcv''Jn>aSi i 
-hlCXt^v^Hf (JH»»5/'J3>JI) 2 1, 29 

*a«wt»j«-ra. ss?xtr^+->^;u^sT«, m 
^{cv'ja>xe^^->v;up^^-rs. 

[0 2 8 1 ] &i5, Xh'^^->v;UJ12 1 , 2 9H * 
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+->^;uji2 1, 2 9tt, m^-Mmmmi 4±\zb& 
j^an*. 

[0 2 8 2] XbT**>'*JUI2 1 , 2 9 
13 S<D&2tmCfrXl3.*:n£Q : b&<ts.Z£o\Zffl 

gan*. 

tcio, xw^->t;n2 i 'j n >g& i 1 

rtlCpS^M^£^>&ALTp^x;MSis£l 2£ 
1 3£fl£j5£-f *. 

[0 2 8 4] drom, ^^t^(C«kO. pS* 1 ? 

x;p«« l 2 Jiic-> U n >i£{fc;®i (y- hKfcK) l 5 

- hmitm 2 3 £®/3;-f *. 

[0 2 8 5] MAH CVDMffiW, ->U3 

>SHfcBI 15, 23 ±»C3Ftt«S'&A/«# U > 'J n >8g 
16. 2 4^1-4. S£ttT, CVD*£»C«fc 
0, #U->'Ja>I16, 2 4±tC->'Jn>glHfcJBi 
^y^nBftBl) 17, 2 5^f5„ C©«. ->U3 
>Btffc:Bil7, 2 5*/^-r>^U $e,(C, £\<D~> 
'j3>KftIl 7, 2 5«rV^i7{CbT. RIEI:i 
9. #'J->'Jn>BSl 6. 2 4Sl-;f>^U MOS 
F E T h«@<£r^fi)c;-r-5. 

[0 2 8 6] -i*>mA&*m^T, #U->'J3 

a at -a. -e©iS*v p^^x^m^i 2i^(c«, **< 
ao«»*onffl**MM»«, bp*.. n«ax^x^>-> 

[0 2 8 7] RHSC. -ft>aAS^^T, #'J->'J 
3>K (y-NmS) 2 4*"7Xi7fCUT. t;l/7 77 
-f>K«fc"9> n|9iJHai 3(*glCpM>P^*-1'^- 
>^At5. nS9ifWl 3F^fr«, « 

y3>I)S2 8*«MSn5. 
[0 2 8 8] jKWHbfcfr^, #'JS''j3>gt 

16, 2 4<D*B(C->'j3>B!{tmS:^ 

[0 2 8 9] Sifc. «Atf, C VDffelCiO, 

ifittnt 1 4 .tft jk^ «*±©£#fc. * u v u a >m 

16, 2 4£f£±»cM?«fc5ft->U3> 
£ftKl8. 2 6*»J*"T*. *&, RIElCfcO. > 
''J3>iftil8, 2 6Sl7? 1 >^L ^(D->'J3> 
g{fclSil8, 2 6*# l Jy | Ja>gl6, 2 4©ffl9S© 
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[0 2 9 0]^tC. -f :*>ftA«;£ffl^T. #'JvU3 

777-f>l:<t0, pffl*i;MH«l 2rtCnSPF*Mlj 
£f:*>£A-rS. £fc. -Y*>&Aft£ffll^T. #'J 
->'jn>12 4 Rtfv "J 3 >^{fclBS 2 6^-77.i7(CU 
T. tJP777-f >fCJ:D, nS7iJH«l 3rttCp 

sjtob* sr-f * >a AT -5 . 

[ 0 2 9 1 ] ^©Sg^, pM"7x;U^Hcl 2F*gtCtt. n 
Mx^7.r->->3>mJtiE2 0J;0fe^<^-r)iBj8S<D^ 
10 tffitttttt, BPS, nlV-X/FH>I«19« 

>©^2 8ckO ! b^<^Oii5jiS©?Fi|ie^^, BP*>, 
plV-7/HH >M*Sc2 7 j6»»jSE an*. 
[0 2 9 2] £A_h©X?IlCj;9, Xfcf*^->WHI2 
1, 2 9rtl;f^tl, 7-^/HH>®«19, 2 
7 0jKffi0-ffi«sx?#lBfBlftM l 4 f:iiMt5J;5S 

MOSFET^SUtS. 
[0 2 9 3] E3 7I1 *5E^CD^6mS©^SI»rHt) 

20 [0294] *mffi<oMm<t>*m&mmiz* 

tt-SSS^ #»«6j»Bi 14±l;(l X h 354 

[0 2 9 5] £©*§^ JR^BI^BCiJViTtt. St 
^SHM&KKl 4S:S?*«t'5(CXtf^^->^;i,P2 9»t 
jgjofcan*. BPS. MOSFET Tloy-X/KU 
-f>M2 7atMOSFET T2CV-VKK 
30 >fg*Hc2 7 b7&^ma65(C^an*c:i:lC/«t*. 

[0 2 9 6] #ISi6©l*88©¥3i#:&fitt. MO S F E 
T TltMOSFET T 2 ^m^WlC^-T* tl^ 
IT, MOS FET(D±H(C^J5£an*ga«lgS:ffl^* 

m-sziztt^. &?<DMmmfa±\znm.-?zz>. bps, * 

^©^©^tf^STte, MOSFET Tl.T 
2©fimWI&i&tClllU V-X/KH>IWfc»r8 

[0 2 9 7] 03 811 *^BJ©^7 3ISs©^fcMfc 

40 [0298] *nm<owmv>*mwmfete. i33©s 

5HJ£W^§itcMt>*¥^#:^®©^^J-C&0, *-© 
»*tt, *^#KIMBfcfctt**^#«lfilMtl 4± 
»CX hy/W*N3 S^Eganxufri^SUrfc*. 

[0 2 9 9] ^^SlffiWBCDSg^^atlftS 
Kl4±tC*3^iT. Xf^ + ->^^J12 9 atlW* 

->^;us2 9 b^stiir^an*. bp^. mosfe 

TT 1COV — VKH >Mi^2 7 at MOSFET 
T2fflV-VKH >MJK2 7 b*««aWK»«Sn 

50 [0 3 0 0] *&tta)H*flB<Z>¥*<*&Btt, MOSFE 
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T TliMOSFET T 2 ^mSWlC^-T-SICRSS 

lt, mos FET<D±m\zi&f$ l 2tiz>&mm&m^z> 
mme>mm(o¥m&2&m-?te. mosfet ti, t 

[0 3 0 1] 139 Rtf 0 4011 037 RZtm 3 8 <D 

*mwmw*nm.^zmzmmi*nttft.Z7ii^T^ 

-5. 

[0 3 0 2] c©^tttt, S^xtf^^->^;i//S;gicJ; 
0> y'J3>SSl lA^It:? + ->t;H2 9a, 2 
9b^fSt, C<DXtf^4 i ->^;U^2 9 a. 29b 

[0 3 0 3] dCD^&TH Xtf^^->r;H12 9 a, 
2 9 bWJSg*<^;Si${cfTfc>*X&tT££, i?S^#iSli& 
iSffii 1 4 <£>i|i£H«i:L lW*->v;H2 9 
a, 2 9blt H/2JW±©J9£Tfl£/^r-£!&g#$> 
-5. 

[0304] 04 in ^^gg^eag±wxe^^-> 

[0 3 0 5] n>^^ h-*— ;P3 9WJgfi£tt, PEP 
PEPtll il?it, (I^d7;i0 ifiA 

-;P3 9©&S7&<xb;:5'=¥->-wm2 1 Wn>^i7 hfig 

[0 3 0 6] c:cr>*§^ x^^>^igtc«to, ^r«i*e 

MMHMtl 4C^«3 9 aWMfcZtlZ,. Z.tl\*. ii 

Ml 4tt, JIMI&ltK3 1 tznLX^y^>^mmt 
[0 3 0 7] i^IWl 4»C#J*StlfcS«r»i»3 

z/FU-X )immi 2^cr>u— zmffiZ 

ft*£tS1±Z>. Sfc, d©«l»»3 9 ate. «*.«, 

•5. 

[0 3 0 8] £©«k5&P^£lHl>rra;fc«6f;:te. V* 

;i/#x t: * * -> v ;m © =i £ h e> ^n^t u«t 
ojc, xtf^^->^;p«cDa>^^ bmmz+fttf?- 

5. 

[0 3 0 9] ^CT. fiEJfett. 04 2{C^-r«kofC. > 
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l J+MKJ122 (lW + ytJH2 1) ±&tf!5i^# 
SJ6fMRl 4±(C ; P*X->.5 1 >^ byrtm4 O&MfS. 
L> ziy*?tr h*-;l/3 $<DKi&n\Z. 3Ly?>tf<Dm 

[0 3 1 0] I7f>^ K<y/1Jl4 Ott, X«^^>^ 
©itfT£ots!>5*>©T<&£>7!>><=>, Sl^#g8*6ilitEll 4& 

zfmmmmi&3 nzmLx^y^>ifmmt^^^,m 

10 [0 3 1 1 ] «k^T, htf-;P3 9£Jgfi£Ljt 

^. 3>*? h*-;U3 9©/gg&©X>y^>^7.hy/S 

mt&i 4izm*m&mf&-rz>z\£t£<. a>?2h*- 

)V3 92r^T-5C ttfTZZ (y J — JU Kt;i-777 

[0 3 12] 0 4 3 (C^-r<fc-5tC, :fcf£BI3© 

35^g|*6i^K 1 4±lCH IRlK^+i'tJl' 
Jj£ftl$©Xfcr$'*v'r->PJf 2 1<01S*16]C0/5£SS:X by 

20 [0 3 13] -f-ClT, u©XK7MI6g:K3 5^ 

#S3t*fii&IBi 1 4^t/g^$6igiBl3 ll:3HlTl7f>f 

fi£-rtiH 3>^^7 h/jx— ;i/3 9©}gfiS;P#»c. x>^^> 
^©itff^x h^/1^^3 5TjJt«e>*c:<t:**-e££. 

[0314] Ot(3, *%W(C«tn«, nisf? h*- 
JP3 9(DM!&miZ. I^>^XF7AIWft<T 

30 [0 3 15] ±&©Sgl7I>SSf!4|l|;&is©J^©¥ 
•TSMOSFETJcBS-r^t)©) (CjgfflT^-SMjg^ 
[0 3 16] ±^Lfc^MCO^®.tC^^.&fflji^T 

mm*®*. 

[0317] ^-r. 04 4{c*-r«te>fc> iei->ua 
40 >a« 1 1 s t i mmnm^ttmimm 1 4 
•r-s>. sfc. ->'jn>»si ii*ifcp^^i;i,^i 2 

itm 15,2 3SrPfi£t-?). 
[0 3 18] S&. SE*i|5]^»CbT. pS^i^ 

i 2±ic«, #'j->'jj>i (y-hfis) i 6ru:-> 
1 3 jitm # u -> u =i >m cy- hrnsi) 2 
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[0 3i9)^»c 04 5ic^-r«t-5{c, pmoiLi 

*1 2l*ifctt, S<AoiSM©nI^IW, BP 
[0 3 2 0] Z.<D'&, ->'Jn>Stgl 1±©£S{C, tb 

mm (tfiiAtf. -> 'j n >gfc8i) 4 i $ . 

fc, pep ^mnmum) *ffir>. ft?£HBi&iHR i 

4±©3&&lkSl4 l±KU^7.hM4 2Sr^-T-5. 

[0 3 2 i] -*-©&*. 04 6 izTKtjioiz. mmm4 
i a, # u -> 'j 33 >si (y- Km® h, 24 ©<rijh 

Xtffc^JIttakllB 1 4 ±lc»#T*. * 'J -> »J n >m? 
16, 24 ©fflS©t&RfiU 1 tt. V— 7./ h* U-f >fig 

4MBI6MI1 4±©*&BHBi4 1 (3 5) tt. 7. hyAWB 

[0 3 2 2] £©&, #'J^'Jn>gil 6, 2 4 ©M<B1 20 
IC^ffi-r^'J 3>&{fc;Bll 5, 2 3SiSL. gftx 

V— 7/ H l/-f >^jg^#-T-5MO S F E T^J^f 
•5. 

[0 3 2 3] y-h«ffi(Dffl!l 

[0 3 2 4] El 4 8tt. 2MgBJ©Sg 8 |£;Ku© 

[0325] 0 4 7 0 6 ©fg 2 ^©ffiSffiKilfr-S 
¥ag#SM©efc&0y, i4 8lt 03 3©$g5|&&£©ff2 

&m^z>z.tu<. m^mmmmi 4<DBft&&xz> 

CtT, ^2R^5*JB©^©^#:SM ) i:[Bl#© 

[0 3 2 6] C®¥*#£B<Z>4MRtt. £?&Rt&|ftlK 

1 4 ©ig:g|5tca*-$:IStt> *^»* IfiltR^CiS 

tLfc^CfCfe^. lt^ + ->t;H2 1, 2 9H, 
-> U n >SS 1 1 ±&tf«?-#tt*&UK 1 4 ©H<*.rt (C 40 

^. 

[0 3 2 7] BP*>. S?#IBttftK 1 4 ©ASH*, 7 K 

2 1,2 9©^r^©fiEfi©iiff3IgSrilMWtig<-r 
£>. i?T, lW + ->t;H2 1, 2 9 ©f&fi&tciJ 

iw*xt;H2 i, 2 9#*s*§-r-i>;r<i:7&<;k 
<. 4*tt±S*Sn**^#«« a 

[0 3 2 8] **!6©»»©*i»#:««T?tt. X 50 
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ztmz. m^ftMmmmi 4\zeh&&Mi$.-tz>mz. 
t. h ? rtmmmv>A?-->{fmz±cz>£?ts.£ j e-f 

[0 3 2 9] 04 9 71^0 5111. 04 7&r/04 8© 

¥3£ * «jfi-r * bs \z mm $ n* *m l t v» 

■5. 

[0330] ^©^«itt. £?#isf&8kig 1 4 (Dmmz 

[0 3 3 1] Sf, 0 4 9 'IC«-TJ: 5 C m^ B ->'Jn 

1 1 rt»c s t i mmnm^ftm&mm mz.& 

-> U n >mtm) 1 4 sr^r*. ST-ftttttlMR 1 4 
©3tEtt> ->Ub>Stg©s®icmia^L<^oTt>^ 
fe©tT^.. 

[0 3 3 2] 05 0 KSrf .fc^f;:, NH 

^SrfTP. — «k, m^ftmimmi 4<Dx.y?->ifv 

-MS, *?£-RM6ltMl 4©**gR{ztt:^T^gB©^ 

m^mmmmi 4<do^^ 

>^tc«fcO, SIT £NlteftDt 1 4 OMtzBO» ($) 
4 3#Jg/j££n£. 

[0 3 3 3] ^(C. 0 5 1 iZ7jk?£o\Z. IRlt:*'^ 

v-v;uj«s»c«ko. ->'jn>ssi i ±tcM*?wicxe 

$>*i"r)\sm (m«SS->'J 3>^) 2 1, 29$rJg^-T 
£©Pf, WAli. 3L.\L5>*r^\)\,m2 1 ©1SI^I6]© 

£#l!rf£o oiti, xtf^^-> j r;i'Jl2 l ©^*t-> 

>j ^ >s« 1 1 frzm^mmmm 1 4 ©dbSB*T^») 

[0 3 3 4] i-jt, xm->t;H2 1, 2 9©/£ 

s^{c*5^t, x.^^^->^)im2 1, 2 9 jwsiirr^ 

[0 3 3 5] Sfc. X h-yA^aM^ST^-Sfciie), 
«ifiI8jW»*fl:<£*l*£#lC, ^»i§8^i»Kl4© 

<r>K5> -x > ^ic^ c -5 «fc -5 ^f&i*-rn^#*-r -5^ 

[0 3 3 6] 052 R^C0 5 3 fi. X K— r H • V 
-7./KW >^ii?&*f -5MOSFET 1 7iSS 

[0 3 3 7] «SJA«, CVDMffl^T. DLUA 

-> u 3 >mm 1 1 ±(c -> u n >SE<bai 4 4 -> ua> 
s^gi4 5 $r)n^^-r?>. pep mmnmxm) \z 

>*V7i7{CLT, RIElCtD. ->'j3>S-fk^4 5 
S-X-^5 1 >^-r^) <) 



(22) 



&68 2000-260952 



41 

[0 3 3 8] Uv'X K/^->5»SUm > 

[0 3 3 9] ->'J3>^t:Bi4 5±ICbL'>^£ 

-a-, S T I flt&®*?#MM6JftR<l 4 fcHMfc-T*. 
[0 3 4 0] ;r©&. ->U3i>^kS»4 4&tf->'Jrj> io 
gft$?4 5**B§^£n*>. 

[0341] ±&<D*=pjmtmm i 4 ©je^xaKj; 
ntf, m^ftm $&mm i 4 ©±s«. -> u n i i 
©Sl<tot>S<!ioTH5. d©fc£>. c:©3?i^#gfi 
■s&asii 4©ag&t:. xe^^^sw^ftrojsg 

[0342] ua»u m^ftmtmmi 4&mi$.i,it& 
m <.m?ftmmm i4±i;MosFET©y-ns 20 

***Sni. HP*. *^#*lftlMll 4*«v"Jn>S 
«1 1^65§fcBLT^5<i:. ->'J3>1I1 1 tSlT^ 
MBJMtl 4©«ffC82SiMi;. C©|&^gl5tC*5^ 
T, MO S F ETOy- hm^©JDX##?itK:ffl38 

[0 3 4 3] tCt, -ha>C0^175S^4|ia5CD^(O 
fi^glTtt, £?£Mttil6l»R 1 4 ©±B£-> 'J3> 
S1S1 1 <D*®tCliia^U< U C©«iTMOSFE 

Mil 4±JC7 ht/^«»K*i8:»t. SS?xtf^^-> 30 

[0 3 4 4] 

[^©$1^] £U:. WtWVtz&OlZ. #fSBJ©*ig# 

o^D. ^hy/WMio. xtf^^v-v;u^©st*isi 

©J&g£IEjht-£M<bLT©«ltS£WT£#:a&. fi<& 

-fctfT^-S. 40 
[0 3 4 5] «koT. +»«t*^»«4*tt*#*Ct*» 

X©»/jN*B*di:3S«7r#«. 
[0 3 4 6] *?&ff«MU:<CX hy^lWIB 

[0 3 4 7] 7- h y^|ft»BI*. *?#JilBftlt 
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[0 3 4 8] $ 61:. *^»H«6B«±fc^ h 

s. 

[HBi<!)ff«&R«] 

[01] *f8Wromi^a5©»!!Hcgat)*¥«#^IS«: 
[El 2] H 1 ©*i»#««©«ffi*tt©-I8*«-rWf 

ffii. 

[B 3 ] ■ 1 o*i»#Slfi©«Jfi3Ertfeo-xa*«fWf 
SB. 

[14] B 1 ©¥W#8«©Hjfi#tt©-I8*iRTW 
SB. 

[B5] B 1 ©¥SWt:««©fflj6*ffi©— xa**r*f 
SB. 

[16] *§i^©^2mS©^ffitcB8t)S¥^SBS: 
^TEDrBB. 

[B7] H6©*SM*««OHa*fe(©-xa*«;-r»f 
SB. 

[18] g| 6 C###gfiffl»jSJffiC-Il**t« 
SB. 

IB 9] b 6 a¥mi*mmamm2ma>—T.m*&tm 

SB. 

[B10] B6©^^g©Mifi*te©-ia*^-T 
WrBB. 

[ill] X.H9^^}im<omtSt7.hvAmUgL03 

IB 12] It^ + vt;H©f S tX H 7/^11© 
iS5£©g5^«:jSf B. 

[HI 3] I^+->tJH©»St7h»^«8!iCD 
;§5£©g3^£5VrB. 

[HI 4] *£H®«3ftlE©&tti:Hfe&*N*#&* 
£*-r*FSB. 

IB 15] B 1 4©XV-XV^t:»-5ffSB. 

[Bl 6] Bl 4©¥i8|{*£H©fflli£#i£©-X8£* 

-r^pss. 

[Bl 7] Bl 6©XV I I -XV I IiBUCiB "5 »rB 
B. 

[Bl 8] Bl 4©**#tl«©«J6*ft©-xaS* 
-T^FSB. 

[119] Bl 8©X I X-X I XigglC^-pfrSB. 

[B 2 0 ] B 1 4 ©¥^#gB©§EBfi#j£©-xa£* 
•T¥SB. 

[0 2 1] B2 0©XX I -XX I gUcfc^SrSB. 

[B2 2] *mw<D&4Mm<ow&izMt>z>*m&&w. 

¥B0. 

[023] B22©XXI 1 I-XXI I I »fc»-5»i 
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[024] 02 2CXX I V — XX I VffiUZfeo 



[02 5] 0 2 2<0*WfleSi«©Hjfi*ift©-xat* 
[02 6] 02 50XXV I -XXV imzfe^l 
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[04 9] 04 7Wi4 8 0¥«fls»gtCiafflT#-S 
Kit#ffi©-Xg£*T0. 

[05 0] 04 7Rtf0 4 8<D^^g@»CjgfflT#-5 
Sig;fri£©-X?g£^T0. 

[05 1] 14 7Si;i4 8©*S#gICafflTt5 

sijg^few-xe^^-r0. 

[05 2] ST I ffim<DmTttMt&mm<DBtfLT®$:m 



[02 7] 0 2 2©¥iS#:§3eg©S?ig;*)£©-Xl§£* 

[02 8] 0 2 7 ©XXV I I I - XXV I I I 10 
pfr®0o 

[0 29] 127CXXIX-XXI X»K»-5*fffi 



153] s t i mm^m^mmmmom^xm^ 



[030] 02 2 (D¥m&gim<»mmj5&<D-j:®&7ik 
[031] 03 o ©xxx i — xxx i mizmvi 



[03 2] 03O©XXX1 I -XXX I imiZf^Ol 



[054] tt*<D¥*#£B£ji*-r»rSB. 
[05 5] 0 5 4©^#gM©§ilii#ft©-i:i§£^ 
•Tff®0. 

[05 6] 05 4<D^mwmm<Dmm^m<D-xm^7P 
-rwwm. 

[05 7] 054 

•r©f®0. 

[05 8] 0 5 4©¥3?#£^©g!ij£*f£©-XfI$:* 
■T*r®0. 

[03 3] *%mv> , m5-£M<Dwm\z?&t)Z>*mwmw ™ [05 9] 1215 4<o^m»mm<on^m<D— ig^s 

©rS50«. -T»r®0. 

[034] 03 3 ©¥«#=!£M©Kjg#i£©— Ig^i [060] ^©^jSttSSS^tm 

t"WfB0. [06 1] IK- f-y H • V— X/HW>iI©f 

[03 5] 03 3 0#«flsS6«©Mjfi3fiF»0-XSft« SMKSMSSTH. 

•T9rffi0. [06 2] 

[03 6] 0 3 3©¥*H#l£M©§?ii;S8;© — [063] IK— h' - V— F U-f >fl»jg©¥ 

^"SfS0. 8H*gEB©#Jj££*-r0. 

[03 7] 6 SIJg©}BfiHcg|fc*#^#:^H [064] fifJt5©¥^^M$r^-rif®0. 

&^-?mmm. [06 5] 064 <D*m&mw.<Dmmj5&<D— xs*^ 

[03 8] *nm<DWi7mm<owmzmt>z>*mtemm. ™ -rmmm. 

z^-rmmm. [066] 064 ©#*#:^g©Mig^}*©-xa^ 

[039] 03 7 JBOfm 3 8 ©#ag#:Sg»CjgfflT^-5 -T»f®0„ 



»it*ffi©-Xg^-T0. 

[040] 03 7s^0 3 &<»*mw%im.\zmm-ezz> 

[04 1] n>?t> h*— )l>mtfZm(DmM£i$:7f;-?El. 
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